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REPORT. 


To  the  Oeneral  Assembly  of  the  State  of  Missouri: 

The  harvests  are  now,  Nov.  10,  completed,  and  the  results  well 
ascertained.  The  unfavorable  fall  growth  of  wheat  in  1884  coupled 
with  a  winter  of  unusual  severity,  gave  one  of  the  most  unfortunate 
wheat  crops  in  the  history  of  the  State.  The  area  sown  had  been  di- 
minished, by  the  force  of  low  prices,  by  10  per  cent. ;  while  the  frost  of 
winter  further  reduced  this  area,  by  ruined  wheat  necessarily  plowed  up, 
until  the  area  harvested  amounted  to  but  1,550,197  acres,  yielding  but 
65  and  a  fraction  per  cent,  of  an  average  yield  per  acre,  or  7.76  bushels 
per  acre,  giving  a  total  yield  of  but  12,029,441  bushels.  This  yield  is 
13,734,  566  bushels  less  than  the  average  yield  of  the  State. 

A  new  foreign  competition  has  maintained  a  low  level  of  price  for 
this  crop,  and  80  cents  will  represent  its  full  average  sale  value  to  farm- 
ers. Hence,  we  have  as  low  a  price  as  is  usually  received.  The  farm- 
ers of  the  State  thus  receive  $10,987,652  less  for  their  crop  of  wheat 
than  the  usual  average.  This  loss  has  been  severely  fblt  on  the  farm, 
and  has  by  an  inevitable  law  extended  its  influence  to  all  industries. 

The  conviction  that  wheat  is  to  maintain  a  lower  range  of  prices 
aeems  to  have  become  deeply  rooted,  and  is  expressed  in  the  lessened 
area  sown  to  wheat  for  the  fall  of  1885,  being  9.7  per  cent,  less  than  the 
area  sown  in  1884.  With  this  decreased  area  of  wheat  has  come  an  in- 
creased area  laid  down  to  the  grasses  and  clover.  A  movement  sus- 
stained  by  strong  philosophical  and  practical  reasons,  and  demanded, 
regardless  of  the  price  of  wheat,  as  constant  soil  tillage  without  frequent 
interchange  of  crops  and  systematic  alternations  of  grass  as  a  protect- 
ing covering,  is  attended  with  the  most  unfortunate  results  to  the  in- 
dividual and  to  the  State.  Soil  impoverishment  is  the  immediate  and 
and  general  poverty  the  final  result  of  such  tillage. 

In  this  harsh  necessity  is  the  germ  of  a  higher  type  of  farming. 
The  more  grasp,  the  more  stock  and  the  more  conservation  of  soil  fer- 
tility, upon  which  fertility  is  based  all  the  wealth  ^3^^|^|^jS,'^i^^?M^° 
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The  other  large  staple  crops  of  the  State,  corn,  oats,  hay  and  pas- 
turage, have  been  above  the  average  yield  of  the  State,  as  a  table  en- 
closed in  this  report  will  show.  A  review  of  those  tables  will  show 
that  the  crops  of  the  year,  taken  as  a  unity,  are  quite  up  to  the  average, 
and  afford  reasons  for  thankfulness  There  is  some  ''poison"  in  this 
''cup  of  satisfaction."  The  tables  show  a  heavy  decline  in  the  number 
of  sheep  kept.  This  is  to  be  deeply  regretted.  Sheep  raising  may  be  made 
at  once  the  most  profitable  and  the  roost  pleasurable  branch  of  our  live 
stock  industry.  The  price  of  wool  has  been  the  apparent  impelling 
cause  of  this  rapid  decline  of  sheep  husbandry.  It  may  be  safely  said 
that  a  deeper  reason  is  the  parent  of  the  movement.  The  sheep  is  a 
creature  of  a  more  artificial  farming,  requring  higher  skill  than  pertains 
to  our  husbandry.  Care,  shelter,  skillful  feeding  will,  in  a  brief  period,  re- 
establish, on  a  more  permanent  basis,  sheephusbandry,  as  the  most  prof- 
itable branch  of  our  stock  farming;  and  the  mutton  wool  sheep  will  fill 
a  place  that  the  wool-sheep  could  not  possibly  fill  by  the  side  of  lanch 
competition  and  under  low  wool  tariffs  towards  which  legislation  tends. 

The  swine  interests  are  likewise  under  the  cloud  of  low  value,  3 
cents  per  lb.,  making  a  reduction  of  25  per  cent.  Applied  to  our  4,000,- 
000  swine  that  annually  enter  the  markets  we  get  another  loss— hard 
to  estimate — rising  into  millions,  perhaps  $5,000,000  or  more.  Cattle 
have  declined  one  and  one  quarter  cents  per  lb.,  aggregating  for  our 
stock  going  to  market,  $6,000,000  to  $7,000,000  more. 

To  these  animals  and  the  horse,  which,  too,  'is  off"  in  value,  is  fed 
the  great  bulk  of  the  staple  crops  above  mentioned  that  are  raised  in 
the  State. 

From  these  we  gain  an  indication  of  the  lessened  returns  of  our 
farmers.  Aggregating  these  losses  in  revenue,  including  that  of  sheep 
and  horses,  with  that  of  wheat,  and  excluding  the  consideration  of  minor 
crops  ;  we  find  that  the  revenue  of  our  farmers  is  reduced  by  the  vital 
sum  of  about  $25,000,000,  which  considers  only  the  annual  sales  and  ex- 
cludes the  reduced  value  of  stock  on  hand. 

The  influence  of  this  factor  on  the  liquidation  of  obligations,  the 
extension  of  improvements,  and  the  free  purchase  of  the  luxuries  of 
life,  is  directly  felt  by  all  classes;  and  especially  is  it  felt  in  its  first  in- 
fluence on  the  farm.  Truth  compels  me  to  say  that  our  farmers  are  com- 
plaining of  hard  times  and  of  ill  paid  labor,  with  some  ground  for  their 
assertions. 

Agriculture  must  expect  its  tides  and  meet  its  ebb  and  flow  as  well 
as  other  industries.  In  the  widening  competition  in  the  great  Euro- 
pean markets  for  wheat  and  meat  products,  and  for  wool  in  our  own, 
can  be  clearly  seen  cause  to  buckle  on   the  armor  for  a  keener  contest. 
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We  look  out  upon  a  new,  higher  and  more  aggressive  type  of  farming 
to  meet  the  clear  demands  upon  us.  There  can  be  no  question  but 
that  the  capacity  of  our  soil  and  of  our  people  are  adequate  to  meet 
these  demands.  Your  own  farm  at  the  Agricultural  College  has  framed 
its  course,  I  may  say,  for  a  present  and  coming  demand.  And  already 
clearly  has  demonstrated  that  higher  farming  based  upon  rotations, 
shelter  of  stock  within  its  present  means,  manuring,  more  grass  and 
clover,  rigid  economy  of  foods,  thorough  tillage,  dairying  and  early- 
maturity  of  its  stock,  pays — pays  in  present  increased  revenue  and  ex- 
panding fertility. 

DISS  ASKS  OF   THE  TEAR. 

The  agriculture  of  the  State  has  been  prostrated  by  no  sweeping 
epidemic.  Several  losses  of  moment  have  occurred  from  the  native 
^asshopper,  aided  to  some  degree  by  the  locust  of  the  further  west ; 
the  army  worm  has  done  some  mischief;  the  chinch  beg  and  the  Hes- 
sian fly  have  aided.  Hog  cholera  has  contined  its  devastation  in  a 
large  proportion  of  the  counties,  and  often  to  a  very  serious  degree. 
The  disease  known  to  farmers  as  black  leg,  or  black-quarter,  has  been 
more  than  ordinarily  prevalent.  Glanders  has  been  frequently  re- 
ported to  me ;  and  the  State  Veterinarian,  appointed  to  the  office  created 
by  your  honorable  body  during  its  last  session,  has  been  often  in  the 
field  to  visit  cases,  under  legal  call,  and  has  shot  many  diseased  ani- 
mals. Embodied  in  this  report  will  be  found  a  bulletin  upon  glanders, 
issued  from  the  State  Agricultural  College  by  the  State  Veterinarian, 
Dr.  Paul  Paquin,  V.  S. 

CONTAeiOUS  PLKURO  PNEUMONIA. 

During  the  past  year  a  disease  called  contagious  pleuro-pneumonia 
by  Dr.  M.  R.  Trumbower,  V.  S.,  United  States  Veterinary  Inspector, 
and  so  endorsed  by  visiting  veterinarians,  broke  out  on  the  farm  at- 
tached to  the  State  Asylum  for  the  Insane,  at  Fulton.  The  cattle  at- 
tacked were  purchased  of  Tripp  Bros.,  of  Illinois,  the  disease  in  whose 
herd  could  be  traced  by  contact  through  several  herds,  to  an  eastern 
herd  in  a  section  where  contagious  pleuro  pneumonia  was  known  to  ex- 
ist. Through  the  herd  originally  introduced  into  Ohio,  by  sale  to 
Illinois  from  the  Ohio  herd,  and  from  the  first  herd  of  Illinois  to  several 
others  of  the  same  State,  and  thence  to  Kentucky,  and  finally  to  Mis- 
souri, the  disease  followed  the  moving  herds.  These  facts  gave  strong 
presumptive  evidence  that  the  disease  was  contagious,  and  pleuro-pneu- 
monia.    After  having  been  defined  as  such  diseaPj^itil^byDr.  Salmoh, 
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Chief  of  the  Bureau  of  Animal  Industry,  by  M.  R.  Trumbower,  V.  S., 
and  by  others,  the  excitement  became  intense  throughout  the  infected 
area,  and  alarming  to  those  of  other  States.  It  was  felt  that  once  be- 
yond control  the  epidemic  would  be  always  beyond  control,  and  would 
result  in  the  virtual  ruin  of  stock  interests,  because  fatal  to  our  export 
trade  in  live  meat. 

I  will  not  follow  the  detailed  history  of  the  disease  in  Missouri,  as 
accompanying  documents  have  been  added  to  keep  on  record  this  first 
afSrmed  outbreak  of  pleuro-pneumonia  in  Missouri. 

In  brief,  the  disease  in  question,  by  sales  which  mainly  took  place 
before  its  announcement,  spread  to  several  herds  and  involved  a  possi- 
ble contact,  it  is  said,  with  1,200  to  1,500  animals,  scattered  over  a  large 
section  of  Callaway  county.  Animals  were  killed  from  several  herds 
and  found  diseased,  the  herds  not  being  confined  to  Fulton  village. 

Through  the  press  the  matter  became  noised  abroad  and  invited 
the  attention  of  several  State  governments,  who  sent  their  State  Veter- 
inarians, and  these  reported  back  contagious  pleuro-pneumonia  to  their 
State  authorities.  In  a  short  time  Kansas,  New  Mexico,  Nebraska^ 
Wyoming,  Iowa,  Illinois,  and  other  States  and  Territories,  had  quaran- 
tined against  Missouri,  paralyzing  our  trade  in  pure  blooded  stock, 
found  in  numerous  herds  all  over  the  State.  The  quarantine  of  Illinois 
most  seriously  affected  our  fat  stock  trade,  as  this  State  is  in  the  path- 
way of  our  fat  stock  commerce.  The  urgent  calls  by  mail,  the 
great  number  of  calls  in  person,  and  a  flood  of  telegrams  from  stock 
men  for  certificates  of  health  for  their  stock,  was  beyond  the  authority 
of  the  law  delegated  to  the  Dean  of  the  Agricultural  College  and  to 
the  State  Veterinary  Inspector  to  me  it.  For  a  time  stock  sales  in  the 
State  were  arrested  at  much  private  loss  and  public  injury.  By  a 
special  arrangement  with  Governor  Oglesby,  of  Illinois,  certain  gentle- 
men were  recommended  as  suitable  to  examine  cattle  and  to  issue 
certificates  of  health  upon  which  cattle  might  freely  pass  through  or 
iato  Illinois.  It  must  be  understood  that  this  action  had  no  force  of 
liiw  but  was  simply  an  agreement  justified  by  pressing  necessity  and 
assented  to  by  Governor  Oglesby  in  the  absence  of  law  in  Missouri  am- 
ple to  meet  the  exigency.  The  system  gave  great  relief  to  stock  men. 
This  lack  of  good  legal  regulations  or  power  delegated  that  would  en- 
able the  quarantine  of  sections  of  the  State,  as  well  as  the  quarantine 
of  single  herds,  as  was  enacted  for  the  latter  purpose,  was  made  the 
basis  of  the  sweeping  quarantine  of  other  States  against  the  whole 
State  of  Missouri. 

In  an  interview  with  Governor  Oglesby,  of  Illinois,  I  was  asked  : 
'^What  guaranty  can  Missouri  give  that  the  disease  will  be  confined  te 
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the  few  counties  to  which  you  ask  me  to  restrict  the  quarantine  of  Illi- 
nois ? "  While  our  laws  of  the  last  session  and  those  of  a  previous 
session  touching  Texas  fever,  come  very  neareflBciency  when  combined, 
they  do  not  meet  the  point  of  adequate  local  quarantine.  With  some 
amendments  to  our  present  laws  we  may  in  the  future  save  the  State 
the  costly  experience  of  unncessary  restrictions  imposed  by  sister  States. 
The  injury  to  our  fat  stock  interests  soon  passed  away,  but  not  so  readily 
the  mischief  to  our  heavy  breeding  interests,  which  are  still  suffering 
from  the  effects  of  the  quarantine  of  other  States,  and  the  prejudices 
engendered.  Herds  of  pure  breeds  fell  fifty  per  cent,  in  value,  and  in 
counties  near  the  seat  of  the  disease  the  price  of  such  stock  is  still  af- 
fected materially,  in  fact  castration  of  stock  intended  for  western 
dealers  has  been  necessitated. 

The  apparent  obliteration  of  the  disease  was  due  to  the  active  pub- 
lic spirit  of  the  citizens  of  Callaway  county,  several  gentlemen  distin- 
guishing themselves  by  their  active  efforts  to  stamp  out  the  disease. 
Aid  to  their  efforts  was  attempted  to  be  given  by  the  State  officers  and 
by  the  Board  of  Agriculture.  Through  these  officers  a  small  sum  of 
money  was  raised  to  purchase  diseased  cattle.  $500,  I  think,  was 
raised  at  Kansas  City  by  the  efforts  of  the  Governor  and  the  State  Audi- 
tor, while  the  Chicago  &  Alton  Railroad  donated  $1,000  through  the  State 
Board  of  Agriculture,  which  sum  was  returned,  not  being  needed.  The 
citizens  raised  money  to  purchase  about  150  head  of  cattle  at  two- 
thirds  of  their  value  and  killed  such  cattle.  This  does  not  include 
about  70  head  owned  by  the  asylum,  and  killed. 

The  secretary  was  present  in  Fulton  thrice,  and  at  several  con 
ventions,  to  devise  means  to  eradicate  the  disease,  and  was  cognizant  of 
the  progress  and  decline  of  the  disease  and  of  the  efforts  to  stamp  it 
out,  aiding  so  far  as  the  law  would  allow  him,  and  can  testify  to  the 
good  faith  manifested  towards  the  public  by  all  concerned. 

Unfortunately,  Dr.  Michener,  V.  R.,  United  States  Veterinary  In- 
spector, who  is  from  New  York  and  from  frequent  observations  of 
pleuro-pneumonia  in  its  eastern  home,  and  wio  was  ordered  here  by 
Commissioner  N.  J.  Coleman,  of  the  Department  of  Agriculture,  did 
not  arrive  until  what  was  termed  the  typical  cases  had  all  been  killed. 
Dr.  Michener  killed  several  animals  but  did  not  find  the  cases  pleuro- 
pneumonia, and  did  not  pass  judgment  upon  the  deseasefrom  personal 
observation.  Doubtless  we  have  been  visited  by  as  good  a  case  of 
pleuro  pneumonia  as  has  been  seen  in  the  west,  and  have  suffered  in 
our  commerce  all  the  consequences  of  the  presence  of  the  disease. 

Our  duty  as  a  State  is  clear,  namely :   To  provide  for  the  possible 


invasion  of  disease  and  for  its  control  without  the  costh 
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Detailed  information  will  be  found  in  the  bulletin  on  pleuro-pneu- 
monia  included  in  this  report,  and  in  the  following  articles. 

From  "The  Breeders  Gazette"  I  take  the  following  report  of  Dr. 
Trumbower,  made  about  the  first  of  April,  and  while  the  disease  was 
apparently  spreading:  "I  received  a  telegram  from  Commissioner 
Loring  February  25.  This  telegram  requested  me  to  go  to  Fulton  and 
examine  diseased  cattle.  After  my  arrival  at  Fulton  1  called  at  the 
Lunatic  Asylum.  Saw  Dr.  Smith,  the  Superintendent,  and  obtained 
from  him  a  statement  regarding  the  outbreak  of  the  disease.  He  said 
the  first  animal  noticed  to  be  affected  was  about  June  25th.  Two  died 
that  day  with  black,  watery  diarrhoea.  They  had  been  sick  four  or  five 
days.  A  few  days  later  another  animal  was  noticed  to  be  ailing ;  it 
breathed  heavy ;  had  a  cough ;  wouldn't  lie  down.  A  few  days  before 
it  died  its  breathing  became  painful  and  laborious,  and  each  respira- 
tion was  accompanied  by  a  painful  moaning.  It  died  about  Feb.  8. 
Its  chest  was  cut  open  and  examined  by  Dr.  Tichenor,  one  of  the  as- 
sistant physicians  of  the  Asylum.  He  found  one  long  very  much 
solidified,  being  in  a  state  of  what  is  commonly  knowu  as  hepatization, 
and  considerable  fluid  was  in  the  chest  cavities.  The  examination  evi- 
dently proved  that  this  was  a  case  of  some  severe  luug  trouble,  al- 
though the  true  nature  of  the  disease  was  not  known.  A  few  days 
later  two  more  cows  were  affected  in  the  same  way.  After  death  they 
were  also  cut  open.  The  lung  of  one  was  found  in  a  state  of  gangrene 
and  immensely  swollen.  Seven  head  died  during  the  month  of  Feb- 
ruary, besides  the  two  above  mentioned,  which  died  in  January  of 
diarrhoea.  These  two,  I  believe,  were  affected  with  the  same  disease, 
but  septio  poison  setting  in  brought  on  the  black  diarrhoea. 

March  2d  I  made  my  first  examination,  and  discovered  two  cases  of 
acute  pleuro-pneumonia  in  the  stable  containing  the  milch  cows,  about 
forty-five  in  number.  One  of  these  cases  registered  a  temperature  of 
105.8  deg.,  and  emitted  that  painful  moan  or  grunt  at  each  breath 
which  is  peculiar  to  the  acute  type  of  this  disease.  Another  case 
registered  a  temperature  of  104^  deg.  Breathin;?  was  quick  and  labored. 
She  refused  to  eat  her  food  that  morning  for  the  first  time.  On  direct 
examination  both  of  these  cases  presented  extended  consolidation  of 
one  lung,  the  effusions  of  serum  into  the  chest  cavity,  and  attachmeit 
of  affected  lung  to  rib.  The  one  showing  this  extreme  temperature  was 
killed  by  me  the  4th  of  March  for  examination.  Upon  opening  the 
chest  one  whole  lung  was  found  engorged  with  blood,  ani  an  effusion 
of  serum  or  lymph  into  the  spaces  dividing  the  globules  of  the  lungs 
from  each  other.  Three  distinct  stages  of  the  disease  were  manifested 
in  this  lung.    One  portion  of  it,  evidently  having  been  affected  for  a 
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month  or  six  weeks,  was  characterized  by  the  organization  of  fibre  in 
the  lymph  spacps,  and  the  hemorrhagic  infraction  being  just  at  the 
point  of  death  or  necrosis,  and  being  incap^ulated.  This  animal 
showed  all  the  positive  characteristic  conditions  of  true  contagious 
pleuro-pneumonia  or  lung  plague  ol  cattle.  The  disease  in  this  animal 
manifested  all  the  violence  found  in  European  countries  where  the 
plague  has  been  prevailing. 

March  6th ;  1  killed  the  other  one,  which  had  gradually  become  worse 
since  the  first  examination,  and  also  killed  one  at  the  same  time  which 
I  considered  to  be  an  old  chronic  case.  These  two  animals  were  killed 
in  the  presence  of  the  Asylum  Board  of  Physicians  and  in  the  presence 
of  the  Board  of  Managers  of  the  Asylum,  several  physicians  from  the 
town,  and  a  number  of  other  persons  who  were  invited  to  witness^  the 
examination.  Many  of  these  gentlemen  were  very  skeptical  about  be- 
lieving that  this  disease  was  contagious  pleuro-pneumonia,  but  at  the 
end  of  the  examination  all,  without  any  exceptions,  were  thoroughly 
convinced  that  these  cattle  had  been  subjected  to  a  malignant  form  of 
lung  disease  with  which  they  were  entirely  unacquainted,  and  they  had 
no  reason  to  doubt  any  longer  that  this  was  the  lung  plague.  The  next 
examination  was  made  before  the  investigating  Committee  sent  by  the 
Legislature  the  10th  of  March.  Two  of  the  five  members  of  the  com- 
mittee were  physicians.  I  demonstrated  to  that  committee  the  true 
natare  of  the  disease  to  their  own  satisfaction,  and  they  reported  to  the 
Le/^islature  accordingly,  with  the  request  that  some  action  should  be 
immediately  taken  to  stamp  out  this  plague. 

The  next  exatnination  was  made  before  the  new  Board  of  Managers 
of  the  Asylum.  This  board  contains  four  physicians,  f^om  various  por- 
tions of  the  State.  I  killed  two  animals  in  their  presence  for  examina- 
tion, and  showed  two  typical  or  well-formed  cases  o^  this  disease.  This 
board  were  so  well  satisfied  of  the*  nature  of  the  disease  and  appreciated 
the  gravity  of  the  situation  to  such  an  extent  that  they  passed  a  resolu- 
tion authorizing  the  Superintendent  of  the  Asylum  to  kill  the  whole 
infected  herd,  with  the  proviso,  however,  that  they  desired  first  to  con- 
sult the  Attorney  General  of  the  State  in  order  to  learn  whether  or  not 
they  had  the  authority  to  order  the  killing. 

By  this  time  the  citizens  of  Fulton  and  surrounding  country  be- 
came greatly  alarmed  and  clamorous  for  the  immediate  extinction  of 
the  infected  herd,  for  fear  that  this  dread  disease  would  soon  spread  to 
the  surrounding  country  and  into  the  neighboring  herds. 

About  this  time  the  report  of  the  disease  among  the  asylum  herd 
having  reached  Kansas,  the  live  stock  commissioners  of  that  State,  who 
were  then  about  to  make  up  their  quarantine  list,  requested  Dr.  A.  A. 
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Ilolcomb,  the  Live-Stock  Sanitary  Commissioner,  to  go  to  Kansas  City 
and  make  inquiries  regarding  the  nature  and  extent  of  the  disease. 
The  stockmen  ignored  the  reports  from  Fulton,  and  were  loud  in  their 
statements  that  no  pleuropneumonia  existed  at  Fulton,  but  that  it 
was  simply  a  scare  created  by  the  Bureau  of  Animal  Industry  for  a 
selfish  purpose.  They  believed,  if  any  disease  existed  among  the 
cattle  at  Fulton,  it  was  only  tuberculosis  or  consumption.  He  urged 
upon  them  the  necessity  of  making  a  direct  examination  of  the  matter, 
as  it  was  necessary  that  they  should  know  the  exact  nature  of  the  die 
ease  without  any  guessing  about  it;  that  unless  this  was  done  the 
State  of  Kansas  wou*d  have  to  adopt  measures  to  protect  her  own 
interests,  and  quarantine  against  Missouri.  This  alarmed  the  Kansas 
City  stockmen,  who  declared  that  neither  Kansas  City  nor  the  State  of 
Missouri  could  afford  to  have  such  action  taken  against  them.  The 
following  day  Capt.  J.  H.  Payne,  A.  B.  Mathews,  of  Kansas  City,  and 
O  M.  Lackland,  of  Mexico,  Mo.,  accompanied  by  three  veterinarians — 
Drs.  Adair,  Dundas,  and  Bates— left  Kansas  City  for  Fulton.  Upon 
their  arrival  I  killed  one  of  the  animals  in  their  presence  and  made  aB 
examination  of  its  lungs.  The  lung  was  so  excensively  diseased  and  so 
finely  marked  with  the  characteristic  conditions  of  pleuropneumonia 
that  all  of  these  gentlemen,  without  exception,  were  compelled  to 
acknowledge  that  true  contagious  pleuropneumonia  existed  in  the 
herd  at  Fulton.  They  returned  home  and  published  the  result  of  the 
examination  in  the  daily  papers  of  Kansas  City,  and  requested  that  the 
people  of  the  State  of  Missouri  take  immediate  steps  for  the  stamping 
out  of  the  plague. 

The  next  man  that  came  to  Fulton  was  Dr.  E.  T.  Hagyard,of  Lex- 
ington, Ky.,  who  was  sent  for  by  Dr.  Smith,  Superintendent  of  the 
Asylum,  at  the  request  of  the  Board  of  Managers,  to  confirm  ray  diag- 
nosis. He  arrived  March  21st,  and  proceeded  immediately  to  make  anr 
examination  of  the  cattle  on  the  farm.  The  following  day  I  killed 
three  head  of  cattle  for  examination,  all  three  of  which  showed  plain 
evidences  of  the  disease.  Dr.  Hagyard  was  thoroughly  convinced  thai 
they  were  afflicted  with  contagious  pleuro  pneumonia,  and  recom- 
mended the  slaughter  of  the  whole  herd. 

Dr.  Holcomb,  State  Veterinary  Surgeon  of  Kansas,  arrived  March 
27th.  He  made  examinations  that  satisfied  him  of  the  nature  of  the  dis- 
ease, confirming  my  previous  diagnosis.  At  my  request  he  remained 
to  see  what  action  would  be  taken  at  a  meeting  of  the  stockmen  of  the 
State,  which  took  place  March  31st. 

The  slaughter  of  the  infected  herd  b*^gan  March  27th.  Previous  to 
the  beginning  of  the  slaughter  and  before  my  arrival  nine  had  died. 
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After  my  arrival  I  killed  twelve  for  examination,  all  havine:  shown 
plain  evidences  of  the  disease.  The  27th  we  killed  twenty  seven  head» 
all  but  three  of  which  were  diseased.  The  28th  we  killed  thirty-two 
head;  of  these  twenty- three  were  likewise  aflfected.  The  31st  the 
remaining  five  were  killed  in  the  presence  of  the  visiting  stockmen. 
Each  of  these  were  aflFected.  This  makes  a  total  of  eighty-five  head  that 
have  died  or  were  killed.  Eighty-six  per  cent,  of  the  whole  number 
proved  to  be  affected  with  pleuro  pneumonia. 

The  stockmen  took  such  action  as  will  warrant  the  killing  of  all 
infected  and  exposed  animals.  As  a  result  of  this  action  I  killed,  April 
1st,  eighteen  head  of  cattle  belonging  to  A.  T.  Owens,  of  Fulton.  His 
cattle  had  been  in  afield  adjoining  the  Asylum  herd,  and  showed  evi- 
dence of  the  affection.  I  killed  them  ia  the  presence  of  Gov.  Marma* 
duke,  the  Hon.  R.  P.  Bland,  the  Hon.  N.  D.  Thurmond,  Ool.  Robert 
McOulloch,  Dr.  R.  £.  Young,  and  several  other  persons  from  various 
portions  of  the  State.  After  the  slaughter  I  examined  the  lungs  of  six 
of  these  cattle  for  the  purpose  of  showing  to  those  visiting  gentlemen 
the  pathological  conditions  found  in  this  disease.  I  firmly  believe  the 
disease  can  be  stamped  out  before  it  extends  beyond  the' boundaries 
of  Oallaway  county.  I  most  urgently  request  the  people  of  Callaway 
county  and  of  the  State  of  Missouri,  to  maintain  and  to  stand  by  this  work 
until  the  last  contaminated  animal  is  buried,  and  the  disease  extermi- 
nated from  this  State  without  any  question  of  doubt.  I  am  sure  that 
this  can  be  done.  It  is  absolutely  necessary  that  it  should  be  done  to 
save  the  great  cattle  interests  involved. 

Tripp  Bros.,  previous  to  their  knowledge  of  the  nature  of  the  dis- 
ease which  afi*ected  their  cattle,  last  season  sold  one  bull  to  the  State 
Lunatic  Asylum  at  Fulton,  Mo.  He  arrived  at  Fulton  July  21,  1884^ 
and  was  confined  in  a  birn  containing  the  milch  cows  for  three  days 
and  a  half.  He  was  then  turned  into  a^  meadow  pasture  among  ten  or 
twelve  head  of  calves.  Aug.  23d  the  steward  of  the  Asylum  received  a 
letter  from  Tripp  Bros.,  stating  that  pleuro  pneumonia  had  broken  out 
in  their  herd.  They  advised  that  the  bull  be  isolated  for  three  months^ 
as  they  were  fearful  he  might  have  contracted  the  disease.  The  advice 
was  accepted,  and  the  bull  was  taken  one-half  mile  south  of  the  main 
herd  and  turned  into  a  thirty- acre  field  by  himself,  where  he  was 
allov/ed  to  remain  for  three  and  one  half  months,  but  unfortunately  sev- 
eral head  of  cattle  were  grazing  in  an  adjoining  field,  and  there  is  a 
strong  probability  that  they  have  been  contaminated,  although  I  have 
not  yet  had  time  to  examine  them. 

Previous  to  his  isolation  this  bull  served  two  cows,  both  of  which^ 
when  examined  after  death,  showed  old  lesions  in  the  lungs,  indicating 
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that  they  became  infected  soon  after  the  arrival  of  the  bull.  The 
probability  is  that  these  two  cows  contaminated  the  balance  of  the 
herd.  The  bull  also,  after  he  was  killed  for  examination,  manifested 
positive  evidence  of  having  been  infected  at  least  eight  months.  The 
examination  was  made  March  2 1st.  Mr.  Owens'  cattle,  killed  the  other 
day,  broke  into  the  field  several  times  after  this  bull  was  brought  back 
into  the  herd. 

The  definite  determination  of  the  existence  of  pleuropneumonia 
in  Callaway  county  has  attracted  much  attention  in  different  parts  of 
the  State,  and  meetings  have  been  held  to  devise  means  for  protection 
against  affected  herds.  It  is  not  unlikely  that  Callaway  county  will  be 
quarantined  against  by  other  counties,  but  the  general  impression 
seems  to  be.  that  there  is  not  only  no  good  reason  for  other  States  to 
quarantine  against  Missouri,  but  that  such  action  would  be  very  detri- 
mental to  general  interests  and  unwarranted  by  existing  circumstancea. 
Governor  Marmadukelias  been  giving  the  subject  particular  attention 
ior  some  time  past,  and  sent  the  following  dispatch  to  Governor  Martim 
of  Kansas : 

Jeffbrson  City,  Mo.,  April  4. 
Oovemor  John  A.  Martin^  lopeka^  Kan,.: 

''Your  State  Veterinary  Surgeon,  Dr.  Holcomb,  has  ere  this  doubt- 
less advised  you  of  his  observations  and  views  concerning  pleuro- 
pneumonia now  in  this  State.  I,  as  Governor  of  this  State,  am  giving 
the  matter  all  attention  in  my  power,  and  up  to  date  my  information  is 
that  it  only  exists  in  Callaway  county,  and  the  most  ef9cient  and 
prompt  methods  are  being  taken  to  stamp  it  out  there  and  to  follow  it 
up  and  crush  it  out  wherever  it  may  be  found.  In  the  interest  of  the 
general  public  good,  I  trust  you  will  not  entertain  the  thought  of  quar- 
antining against  this  State,  for  it  only  disturbs  commerce,  and  I  am 
sure  it  is  not  needed  as  a  matter  of  protection.  I'll  keep  you  fully 
advised  on  this  subject." 

JOHN  S.  MARMADUKE. 

Directly  after  this  review  of  the  situation  by  Dr.  Trumbo^rer,  the 
States  before  named  quarantined  against  Missouri.  Reports  got  abroad 
and  were  believed  in  Fulton  that  1,200  cattle  had  been  exposed  and  that 
exposed  cattle  had  been  driven  to  several  counties  adjoining.  This  so 
alarmed  cattle  men  that  a  meeting  was  called  at  Jefferson  City;  its 
main  object  being  to  induce  Governor  Marmaduke  to  call  an  extra 
session  of  the  General  Assembly.  This,  Governor  Marmaduke  de- 
clined to  do  on  the  ground  that  the  General  Assembly  bad  adjourned 
while  the  disease  was  raging,  and  under  the  report  of  a  committee  of 
its  own,  declaring  the  existence  of  contagious  pleuro-pneumonij^^ 
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Falton,  without  doing  anything  regarding  its  eradication,  and 
that  there  was  no  evidence  that  they  had  thus  soon  changed  their 
views.  After  this,  the  farmers  of  Callaway  county,  abandoning  hope 
of  State  aid,  increased  their  previous  efforts  to  raise  money  and  killed 
in  all  220  cattle.  The  result  of  this  effort  was  to  exterminate  visible 
cases.  The  quarantine  of  other  States  still  pressed  very  hard  upon 
the  cattle  interest.  This  drew  forth  another  cattlemen's  convention  to 
secure  the  withdrawal  of  the  quarantine  against  us. 

The  following  dispatch  to  the  Globe  Democrat  sets  forth  the  doings 
of  this  convention  at  Mexico,  Mo. : 

Mexico,  Mo.,  May  7. 
The  following  protest  and  report  were  adopted  here  to-day : 

To  the  Governors  of  Illinois,  Iowa,  Kansas,  Colorado,  New  Mexico 
and  Wyoming:  The  undersigned  respectfully  ask  your  attention  to  the 
accompanying  report  of  proceedings  of  a  meeting  of  representative 
men  held  at  this  place  to-day.  The  parties  participating  in  the  meet- 
ing not  only  reside  in  and  adjacent  to  the  district  recently  infected 
with  the  disease  of  contagious  pleuro-pneumonia,  but  have  possessed 
unusual  opportunity  for  observation  of  its  progress  and  present  status. 
We  especially  direct  your  attention  to  the  report  of  Dr.  Charles  B. 
Michener,  of  the  United  States  Bureau  of  Animal  Industry,  and  beg 
to  assure  you  that  it  presents  both  a  truthful  statement  of  the  situation 
and  a  practical  solution  of  the  trouble.  The  quarantine  restrictions, 
based  upon  reports  of  the  prevalence  of  the  disease  in  our  midst,  some 
of  them  grossly  exaggerated,  are  proving  a  serious  detriment  to  com- 
merce, both  in  our  State  and  yours,  and  are  resulting  in  a  daily  loss  of 
many  thousands  of  dollar?.  The  disease  is  now  confined  to  a  limited  dis- 
trict, in  which  to-day  not  a  single  acute  cage  can  be  detected  after  close 
inspection.  Why  should  quarantine  regulations  be  enforced  against 
all  the  remainder  of  the  State?  Why  not  concentrate  restrictions  to 
this  limited  district  and  liberate  the  State  ?  We  hope  your  Excellencies 
will  perceive  that  a  necessity  for  general  quarantine  does  not  exist, 
and  that  you  will  see  fit  to  take  such  prompt  action  as  to  permit  trade 
to  resume  its  legitimate  channels. 

Very  respectfuljy, 

.      CHARLES  H.  HARDIN, 
S.  S.  LAWS, 
T.  R.  H.  SMITH, 
J.  W.  SANBORN, 
C.  A.  BAILEY, 

Co  mini  tlee. 
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THE  MEETIKQ. 

Following  is  the  report  of  the  meeting  referred  to  : 

At  a  meeting  of  prominent  citizens  of  Boone,  Callaway  and  Au- 
drain counties,  held  in  Mexico,  Mo.,  May  7, 1885,  the  following,  among 
others,  were  present :  Governor  John  S.  Marmaduke,  Dr.  Ohas.  B. 
Michener,  representing  the  Bureau  of  Animal  Industry  ;  Dr.  8  S.  Laws, 
president  of  the  Missouri  State  University  ;  Prof.  J.  W.  Sanborn,  Dean 
of  the  Missouri  Agricultural  College,  and  E.  W.  Stephens,  of  Colum- 
bia; Dr.  T.  R.  H.  Smith,  superintendent  of  the  State  Lunatic  Asylum 
at  Fulton  ;  J.  L.  Erwin,  Judge  C.  A.  Bailey,  Sisera  Threlkeld  and  Jas. 
Riokeubaugh,  of  Callaway;  ex  Governor  Charles  H.  Hardin,  Col.  R. 
E.  Lawder,  James  Callaway  and  others  of  Audrain. 

Governor  C.  H.  Hardin  was  called  to  the  chair  and  E.  W.  Stephens 
chosen  secretary. 

Dr.  Laws  stated  the  object  of  the  meeting  to  be  to  confer  with  refer- 
ence to  the  best  method  of  relieving  Missouri  of  the  quarantine  re- 
strictions that  had  been  placed  upon  lier  on  account  of  the  prevalence 
of  pleuro  pneumonia  in  Callaway  county,  and  to  set  forth  the  views  of 
those  present,  all  of  whom  were  well  acquainted  with  the  facts  of  the 
present  extent  of  the  contagion,  and  to  saggest  means  for  its  complete 
eradication. 

DR.  MIOHENRB^S  BEPOKT. 

Dr.  Michener  then  read  the  following  report : 

Prop.  J.  W.  Sanborn,  Dean  of  Agricultural  College^  Columbia^  Mo, : 

Dear  Sib  :  I  deem  it  my  duty,  as  it  is  also  my  pleasure,  to  pre- 
sent to  you  the  following  statement,  and  I  make  the  statement  to  you 
for  the  reason  that  you  are  at  the  head  of  the^  Agricultural  Department 
of  this  State,  which  appoints  and  controls  its  veterinary  service.  The 
subject  matter  of  my  communication  is  contagious  pleuro  pneumonia 
in  this  State,  the  extent  of  it  at  present,  its  obstructions  to  commerce 
and  its  final  extermination.  In  my  official  capacity  I  have  been  inves- 
tigating this  outbreak  and  assisting  in  extarminating  the  disease  from 
this  State.  The  history  of  this  outbreak  is  too  well  known  to  you  to 
need  repetition.  You  also  know  the  number  of  cattle  that  have  been 
affected,  the  number  destroyed  and  the  number  of  probably  exposed  or 
infected  herds.  I  beg  to  state  that  the  work  of  the  past  two  weeks  has 
proven  conclusively  to  me  that  the  disease  is  not  so  widespread  as  it 
was  at  first  thought ;  that  the  probabilities  of  any  further  developments 
are  reduced  to  a  minimum  ;  that  there  is  not,  even  now,  a  single  case  of 
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acate,  contagioas  pleuro  pneamonia  in  Callaway  county,  and  that  at 
no  time  has  there  been  a  single  instance  of  the  disease  outside  of  this 
county,  nor  more  than  twelve  miles  from  Fulton,  the  county  seat.  That 
the  disease  has  been  so  early  encompassed  and  so  effectually  checked  is 
due  entirely  to  the  prompt  and  decisive  measures  adopted  and  carried 
out  under  the  special  direction  of  Dr.  M.  R.  Trumbower,  Veterinary 
Inspectorof  the  Bureau  of  Animal  Industry,  viz:  the  killing  of  all  cat- 
tle actually  diseased,  and  those  that  were  in  the  herds  so  affected,  and 
to  the  existence  of  a  rigid  voluntary  quarantine  of  those  cattle  that 
were  in  pastures  adjoining  actually  diseased  herds. 

From  the  facts,  as  above  stated,  it  is  apparent  to  me  that  the  pro- 
per course  to  pursue  is  to  raise  a  small  amount  of  money  by  voluntary* 
contributions,  probably  not  more  than  $10,000 ;  that  this  amount  be 
placed  in  the  hands  of  the  State  Treasurer,  and  to  be  used  as  occasion 
requires  during  the  next  six  months  in  keeping  up  a  vigorous  watch- 
ing and  pursuit  of  all  cattle  within  the  infected  district,  and  further,  to 
be  applied  to  killing  at  once  all  cattle  in  herds  where  outbreaks  may 
occur. 

In  so  far  as  inter  state  quarantines  are  concerned,  I  wholly  fail  to 
see  why  such  restrictive  measures  should  not  be  rescinded,  except  in 
reference  to  the  county  of  Oallaway.  From  all  counties  of  the  State,  in 
order  to  prevent  all  possibility  of  infecting  other  States,  owners  or  ship- 
pers should  be  requested  to  make  affidavit,  at  point  of  shipment,  that 
such  consignment  of  cattle  has  not  come  from  Oallaway  county,  nor 
been  exposed  to  contagious  pleuro-pneumonia  at  any  time  or  place.  No 
cattle  should  be  allowed  to  pass  from  the  county  of  Callaway,  except 
upon  the  certificate  of  an  official  veterinarian,  and  this  only  to  be 
given  after  a  most  careful  personal  inspection. 

I  trust  that  the  present  favorable  condition  of  affairs  here  will  not 
permit  you  to  assume  that  our  duty  is  done.  There  is  a  plain,  impera- 
tive necessity  for  a  close  watch  and  intelligent,  prompt  and'energetic 
action  during  the  next  six  months.  By  this  course  I  feel  confident  that 
we  will  not  only  rid  the  State  of  pleuropneumonia,  but  we  will  also 
be  able  to  restore  our  commerce  without  in  the  least  particular  endan- 
gering the  cattle  interests  of  other  States. 

(Signed)  C.  B.  MIOHENER,  D.  V.  S. 

RESOLUTIONS. 

After  a  free  discussion,  the  report  was  unanimously  adopted  as  the 
sense  of  the  meeting,  with  the  amendment  that  when  a  party  could  not 
take  the  oath  suggested,  the  cattle  belonging  to  such  party  be  subject 
to  inspection  by  a  veterinarian  authorized  to  make  such  inspection. 
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"Dr.  Laws  offered  the  following  resolution,  which  was  adopted  : 
Resolved^  That  the  attention  of  the  public  be  specially  called  to 
sections  4358  to  4369  of  the  Revised  Statutes  of  1879,  and  that  we  re- 
commend the  active  enforcement  of  said  sections,  which  law  is  deemed 
ample  to  meet  the  exigencies  which  exist  or  may  arise. 
The  following  resolutions  were  also  adopted  : 
Resolved.^  That  the  Board  of  Agriculture  be  requested  to  make 
prompt  and  energetic  efforts  to  raise  the  sum  of  $10,000,  to  be  deposited 
with  the  Treasurer  of  the  State,  and  to  be  paid  out  on  vouchers  audited 
by  the  Governor,  Auditor  and  Attorney-General,  setting  forth  the  facts 
of  each  case  in  which  an  expenditure  shall  be  made  in  aid  of  stamping 
*out  pluero-pneumonia  from  the  State  of  Missouri. 

Mr.  E.  W.  Stephens  offered  the  following  resolution,  which  was 
unanimously  adopted  : 

Resolved^  That  the  Executive  Committee,  consisting  of  Governor 
C.  H.  Hardin,  Dr.  T.  R.  H.  Smith,  Dr.  S.  S.  Laws,  Judge  0.  A.  Bailey 
and  Prof.  J.  W.  Sanborn,  be  hereby  appointed  to  transmit  the  proceed- 
ings of  this  meeting,  together  with  the  report  of  Dr.  Michener,  to  the 
Governors  of  the  various  States  which  have  quarantined  against 
Missouri,  and  to  the  newspapers  of  these  States  for  publication,  and 
that  they  accompany  the  same  with  a  suitable  address  setting  forth  the 
true  state  of  facts  touching  the  condition  of  pleuropneumonia  in  this 
State,  and  appealing  to  the  Governors  of  the  States  aforesaid  to  remove 
the  quarantine  restrictions  from  this  State,  except  in  reference  to  Oal- 
laway  county,  inasmuch  as  the  necessity  for  such  restriction  does  not 
exist. 

The  thanks  of  the  meeting  were  unanimously  tendered  Governor 
Marmaduke  for  the  active  interest  he  has  manifested  in  endeavoring 
heretofore  to  secure  the  extirpation  of  the  disease  and  also  for  his  pres- 
ence on  this  occasion. 

The  Dean  of  the  Agricultural  College  was  requested  to  superin- 
tend the  distribution  of  the  blank  afSdavits  to  shippers,  as  suggested 
in  the  report  of  Dr.  Michener,  and  also  to  the  execution  of  all  such 
other  details  contained  in  said  report  as  may  become  necessary. 
Dr.  Laws  offered  the  following  resolution,  which  was  adopted: 
Resolved^  That  it  is  the  sense  of  this  meeting  that,  in  view  of  what 
we  know  to  be  the  assured  facts,  there  is  no  necessity  for  the  appoint- 
ment of  veterinary  inspectors  in  any  part  of  the  State  outside  of 
Callaway  county. 

Maj.  Lawder  offered  the  following  amendment  to  the  resolution  of 
Mr.  Stephens,  which  the  latter  accepted  and  which  was  adopted  : 

Resolved^  That  a  committee  appointed  by  the  meeting,  take  such 
action  as  they  may  deem  necessary  to  convey  to  the  j^.p^i^^d^States  De- 
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partment  of  Agricultare  a  correct  statement  of  the  condition  of  the 
disease  in  this  State,  and  ask  the  co-operation  of  that  department  in 
obtaining  the  removal  of  quarantine  restrictions  at  the  earliest  practi- 
cable moment. 

The  meeting  was  a  quiet,  harmonious  one,  and  was  marked  by  a 
free  discussion  of  the  whole  subject,  the  unanimous  sentiment  of  those 
present  being  that  the  report  submitted  by  Dr.  Michener  and  adopted 
contained  a  practical  and  safe  solution  of  the  whole  trouble,  and  that 
there  exists  no  necessity  for  a  continuance  of  the  quarantine  restric- 
tions, which  are  operating  so  greatly  to  the  detriment  of  commerce  in 
this  and  adjoining  States. 

At  the  close  of  this  convention  the  Secretary,  by  request,  visited 
Governor  Oglesby  and  set  forth,  in  detail,  the  situation  in  Oallaway 
county.  After  some  time  of  deliberation  the  quarantine  of  Illinois 
was  withdrawn,  and  subsequently  the  quarantine  by  other  State  was 
withdrawn. 

The  disease  has  not  manifested  itself  since  the  above  date  of  this 
convention. 

In  accordance,  however,  with  the  vote  of  the  convention,  the  secre- 
tary issued  a  call  for  money  and  gave  it  a  wide  circulation  with  the 
result  before  mentioned.  I  add  in  this  connection  the  report  of  the 
State  Veterinarian : 


A.  R.— 2 
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Pbop.  J.  W.  Sakborn,  Dean  of  the  State  Agricultural  College^  Missouri 
State  University  J  Columbia^  Missouri: 

Dbab  Sir:  In  accordance  with  yoar  desire,  and  within  the  mean- 
ing of  the  law  under  which  I  have  had  the  honor  of  being  appointed 
to  the  responsible  position  of  veterinarian  for  the  State  of  Missouri,  I 
respectfully  submit  this,  my  first  official  bulletin.  The  reported  out- 
break of  pleuro- pneumonia  at  Fulton,  is  the  only  matter  of  special  in- 
terest that  has  as  yet  come  to  my  notice. 

CONTAGIOUS  PLEUROPNEUMONIA. 

DEFINITION. 

A  disease  of  specific  nature ;  o^*  a  highly  infectious  character  and 
which  is  special  to  cattle.  It  is  most  insidious — no  signs  of  illness 
being  detected  as  a  rule  for  a  period  of  from  two  weeks  to  two  months, 
and  sometimes  even  four  months  or  more,  and  during  which  time  the 
lungs  are  slowly  undergoing  changes  due  to  a  progressive  inflammation 
which  manifests  itself  mainly  by  a  slow  fever. 

HISTORY. 

Like  other  contagious  and  infectious  diseases,  it  is  impossible  to 
trace  back  the  history  of  this  dreadful  plague  to  its  very  origin. 

Aristotle,  who  wrote  350  years  before  Christ,  spoke  of  a  lung  dis- 
ease among  cattle  that  was  perhaps  the  same;  the  Romans  and  the 
Greeks  described  lung  maladies  much  alike,  but  not  before  the  time  of 
the  celebrated  Bourgelat,  the  founder  of  the  veterinary  school,  did  we 
have  any  tolerable  description  of  it,  and  the  immortal  Haller  (more 
than  a  century  ago)  was  the  first  man  who  pronounced  it  contagious. 
It  is  reported  to  have  appeared  since  in  a  great  many  countries  of  the 
world,  but  we  will  briefly  review  only  some  of  the  principal  outbreaks. 
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The  disease  was  introduced  into  Holland  by  a  Prussian  cow,  in 
1835;  into  Ireland  by  a  Dutch  cow,  in  1839;  into  England  by  Irish  and 
Datch  cattle,  in  1842;  into  Sweden  and  Denmark  by  English  cattle  in 
1847  5  into  Norway  by  infected  Ayrshires,  in  1860;  into  Oldenburg  also 
by  Ayrshires,  in  1868 ;  into  Schleswig  again  by  Ayrshires,  in  1859 ; 
into  Gape  of  Good  Hope,  in  1854 ;  into  Australia,  in  1858,  by  an  English 
cow.  In  this  country  it  appeared  for  the  first  time  at  Brooklyn,  L.  I., 
in  the  year  1843,  and  was  l^rought  there  by  a  Dutch  cow;  and  in  1850 
it  was  introduced  there  again  by  an  English  cow.  In  1847,  it  invaded 
New  Jersey  by  English  stock,  and  in  1859  it  infected  Massachusetts  by 
Dutch  cattle. 

In  Denmark,  Sweden,  Norway,  Oldenburg,  Schleswig,  Massachu- 
setts and  New  Jersey  it  was  after  a  time  stamped  out.  In  the  latter 
place  it  was  extirpated  by  the  heroic  action  of  one  man— Mr.  Richard- 
son,  an  importer — who  sacrificed  his  entire  herd,  valued  at  $10,000,  and 
voluntarily  assumed  the  loss.  By  that  admirable  conduct,  New  Jersey 
undoubtedly  saved  many  thousand  dollars.  However,  the  disease  re- 
appeared in  that  State  again  from  other  sources.  In  1865  it  existed 
in  Maryland;  in  1868  it  was  in  Pennsylvania;  between  1881  and  1883, 
in  Connecticut.  In  a  word,  the  plague  has  existed  in  this  country  over 
forty  years,  notwithstanding  all  the  efibrts  to  extirpate  it.  New  York, 
Pennsylvania,  Maryland,  Massachusetts,  Delaware,  District  of  Colum- 
bia, Kentucky  and  Ohio,  all  were  visited,  and  not  long  ago  it  appeared 
in  Illinois,  whence  we  are  told  it  reached  Missouri  by  a  bull  bought  in 
July  last,  J.884,  by  the  State  Lunatic  Asylum,  from  Messrs.  Tripp  Bros. 

SYMPTOMS. 

At  the  very  beginning  of  this  malady  it  is  impossible  to  detect  any 
special  symptoms  even  by  a  close  observation  or  by  examination  of  the 
lungs  by  listening  to  them  through  the  walls  of  the  chest.  The  poison 
or  specific  virus  enters  into  the  system  by  the  respiratory  organs  and 
then  slowly  infects  the  lungs  without  showing  sifcns  of  its  disastrous 
work  until  it  has  struck,  as  we  may  say,  the  fatal  blow. 

Like  other  organic  diseases,  the  first  symptonds  to  be  noticed  are 
the  ordinary  signs  of  ill  health,  viz.:  staring  condition  of  the  coat, 
unthrit'tinese,  separation  from  the  herd,  etc. ;  later,  a  short  peculiar 
painful  cough  may  be  heard  occasionally,  especially  in  the  morning, 
after  drinking,  or  when  being  hustled.  The  temperature  may  rise  to 
103  degrees,  and  as  the  disorder  progresses,  may  reach  104,  105,  or 
more.  A  slight  crepitation  or  mucous  murmur  may  be  detected  in  one 
or  both  lungs.  Later  on,  the  animal  stands  with  elbows  distant  from 
the  chest;   the  cough  is  more  frequent  and  painful;   the  milk  dimin- 
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ishes;  the  skin  becomes  yellowish  and  dirty;  the  back  is  arched ;  the 
muzzle  is  protruded;  the  nostrils  are  dilated;  the  respiration  is  faster 
and  the  expiration  is  accompanied  by  a  peculiar  characteristic  grunt. 
By  listening  to  the  lungs  we  can  determine  dullness  in  certain  portions 
of  one  or  both,  and  souietimes  in  the  largest  portion  of  them.  This  is 
due  either  to  the  fluid  in  the  chest  or  to  the  consolidation  of  the  lung 
tissues.  If  one  lung  only  is  badly  aflected,  we  may  hear  a  louder  mur- 
mur in  the  other.  Sometimes  we  hear  a  ^^  friction  sound  "  which  indi- 
cates that  the  pleura  or  membranes  surrounding  the  lungs  are  also 
affected.  Occasionally  the  breath  becomes  foetid  and  a  watery  dis- 
charge, which  gradually  becomes  purulent,  takes  place  from  the  nos- 
trils. Finally  debility, — pallor  of  mucous  membranes,  diarrhoea,  swel- 
lings retaining  the  impression  of  the  fingers  (oedematous) — appear, 
and  death  soon  follows.  However,  the  disease  may  sometimes  run  its 
course  more  rapidly,  and  death  may  occur  from  the  effects  of  conges- 
tion. 

DIFFERENTIAL   CHARACTERS. 

Many  reputable  physicians  do  not  concede  that  the  disease  is  an 
extraordinary  one.  They  base  their  opinion  on  the  ordinary  cases  of 
pneumonia  or  pleuro-pneumonia  which  they  often  treat  in  man,  and 
which  may  attack  all  kinds  of  domestic  animals.  There  is,  however, 
a  vast  difference  between  them.  In  those  ordinary  sporadic  cases,  the 
symptoms  appear  more  suddenly ;  generally  both  lungs  are  diseased 
and  the  lesions  are  uniform.  ^^  The  stage  of  the  disease  is  also  uniform 
and  we  do  not  notice  the  sudden  transition  as  in  the  infectious  dis- 
ease," (Steele,)  and  besides,  we  can  never  trace  its  origin  to  contagion, 
while  in  contagious  pleuro  pneumonia,  the  lungs  are  diseased  in  cir- 
cumscribed portions  next  to  which  the  tissues  may  be  perfectly  healthy 
one  lung  only  may  be  affected,  and  the  affection  is  an  insidious,  pro- 
gressive one.  Its  first  stage  may  last  weeks  and  months  and  it  may  al- 
ways be  traced  to  contagion. 

TREATMENT. 

The  death  rate  in  this  plague  varies  much  ;  it  ranges  from  20  to  70 
per  cent.,  according  to  the  type  of  the  outbreak,  and  no  treatment  has 
yet  been  found  to  diminish  this  percentage.  Animals  that  recover  are 
apt  to  propagate  the  disease  during  the  period  of  their  convalescence 
which  may  last  over  two  months.  Therefore  we  see  that  it  is  wiser  to 
sacrifice  the  animals  at  once.  Inoculation  has  been  tried  as  a  prevent- 
ative treatment,  and  in  some  places  it  was  successful,  but  (^APfa^^ 
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great  disadyantages  of  it  is  that  ah  animal  which  is  inoculate^  may 
also  propagate  the  disease,  and  hence,  no  animal  should  be  thus  treated 
without  being  quarantined  for  about  three  months — a  treatment  which 
would  be  too  expensive.  Besides  that,  many  accidents  follow  that 
practice:  for  instance,  gangrene  of  the  parts  inoculated.  The  opera- 
tion is  generally  practiced  at  the  tip  of  the  tail,  and  as  a  result  it  is  not 
uncommon  to  see  the  tail  rot  and  fall  off. 

OUTBREAK   AT  FOLTON,  MO. 

I  can  say  very  little  in  regard  to  this  outbreak  from  personal  ob- 
servations:   I  went  to  Fulton  after  the  Asylum  herd  and  tbe  Owrens 
cattle  had  been  killed,  and  it  is  among  those  animals  that  Dr.  Trum- 
bower  found  his  typical  cases.    From  the  former  herd  he  pronounced 
his  diagnosis,  and  from  the  latter  his  opinion  was  still^more  confirmed. 
I  examined  many  herds  after  that  and  found  some  to  be  suffering 
from  lung  troubles,  but  it  was  every  time  at  such  an  early  period  that 
I  had  to  draw  my  conclusions  from  the  history  given  to  me  by  the  pro- 
prietorsand  Dr.  Trumbower.    Therefore,  it  is  on  the  pronounced  opin- 
ion of  this  official  that  I  base  this  pare  of  my  report  which  treats  di- 
rectly of  the  disease  in  Callaway  county.    The  facts  are  in  substance  as 
follows:    A  few  days  after  Messss.  Tripp,  of  Peora,  111.,  had  shipped 
the  bull  alluded  to  before,  to  the  State  Lunatic  Asylum  at  Fulton,  they 
discovered  that  pleuropneumonia  existed  in  the  herd  whence  he  came, 
and  immediately  informed  the  purchasers  of  this  fact,  recommending 
at  the  same  time  a  complete  isolation.    This  was  done  for  nearly  three 
months,  and  during  that  period  he  showed  no  signs  ot  illness,  and  he 
was  consequently  allowed  to  go  with  the  other  cattle  anew.    After- 
wards a  cow  became  sick,  and  about  the  8th  day  of  November  (1884) 
she  died,  and  then  eight  or  nine  others  became  sick  and  died,  one 
after  another.    The  managers    of  the  Asylum  becoming  alarmed,  in- 
formed the  Department  of  Agriculture  at  Washington  of  the  circum- 
stances, and  Dr.  Trumbower,  whom  I  have  mentioned  above,  and  who 
is  an  educated  and  able  veterinarian  in  the  employ  of  the  Bureau  of  An- 
imal Industry,  was  sent  to  make  an  investigation.    He  arrived  on 
the  1st  day  of  March,  (1885,)   immediately  examined  the  herd,  and 
found  a  number  of  cattle  suffering  from  lung  troubles,  and  in  tracing 
the  history  of  the  Tripp  bull,  he  suspected  pleuro  pneumonia.    About  a 
dozen  head  were  slaughtered  to  make  postmortem  examinations,  and 
from  these,  as  I  have  stated,  Dr.  Trumbower  announced  that  it  was 
oontagious  pleuro-pneumonia.    A    number  of  veterinary  experts    of 
note  visited  the  diseased  animals  at  that  time  and  confirmed  that  opin- 
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ion.  Among  these  gentlemen  I  will  mention  Dr.  Hagyard,  of  Ken- 
tucky, who  has  had  considerable  experience  in  Europe,  and  who  made 
the  examination  of  the  bull  mentioned. 

A  meeting  of  a  number  of  citizens  of  Callaway  county  was  held  af- 
terwards and  a  committee  appointed  to  appraise  and  kill  the  cattle  that 
Dr.  Trumbower  would  pronounce  diseased,  or  that  had  been  sufficient 
ly  exposed  to  become  infected.  The  committee  consisted  of  Messrs.  O 
A.  Baily,  Johh  L.  Erwin  and  Sisera  Threlkeld.  About  $2,500  were  sub- 
scribed and  the  gentlemen  immediately  began  to  investigate,  appraise 
and  kill,  and  they  have  now  been  working  faithfully  and  methodically 
for  weeks  without  any  remuneration  even  for  their  time.  Some  150  head, 
exclusive  of  the  Asylum  herd,  arid  which  had  been  directly  or  indirectly 
exposed  to  the  latter,  were  slaughtered  and  buried.  Dr.  Michener,  Pro- 
fessor at  the  American  Veterinary  College,  and  Inspector  of  the  Bureau 
of  Animal  Industry,  and  who  has  been  here  nearly  two  weeks,  says  that 
the  work  has  been  so  skillfully  done  that  he  thinks  that  the  majority 
of  the  cases  that  were  supposed  to  have  the  disease  or  capable  of 
spreading  the  malady,  have  been  slaughtered.  The  situation  at  pres- 
ent is  certainly  reassuring.  We  have  this  day  visited  six  herds  near 
Fulton  and  have  found  among  the  seventy  odd  head  examined,  but 
two  suspicious  cases,  and  there  is  nothing  positive  about  them.  It 
seems  to  me  that  the  patient  and  effective  researches  of  Drs.  Trura. 
bower,  Michener  and  the  committee,  with  that  pitiful  sum  of  money 
at  their  disposal,  are  going  to  be  crowned  with  success.  However,  we 
must  not  think  that  there  is  no  more  danger.  I  do  not  say  that  the 
disease  is  stamped  out.  The  vigilance  of  the  people  must  continue, 
though  the  disease  may  appear  to  be  extirpated,  we  should  bear  in 
mmind  that  it  may  break  out  again  later,  as  it  is  reported  to  have  done 
in  Illinois  a  few  weeks  since,  after  having  been  dormant  for  about 
seven  months.  One  single  animal  left  with  contagious  pleuro  pneu- 
monia might  be  the  cause  of  spreading  it  throughout  the  State.  Ac- 
cording to  experts,  the  type  of  the  disease  here  is  mild,  and  in  fact  we 
can  readily  judge  that  from  the  actual  situation. 

No  matter  what  may  be  the  results  of  thip  outbreak,  the  people  of 
the  State  owe  to  the  appraising  committee  a  debt  that  they  ought  never 
to  forget. 

ITS  DISASTROUS  EFFECTS. 

We  will  give  a  few  facts  and  figures  to  show  the  terrible  losses 
caused  by  pleuro-pneumonia.  In  Massachusetts  it  took  from  the  year 
1860  to  1866  to  exterminate  the  plague.   A  committee  legally  appointed 
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worked  hard  all  that  time  and  spent  167,511.07,  appropriated  by  the 
State,  and  $10,000  raised  by  private  subscriptions,  or  a  total  of  $77,-. 
511.07. 

Australia  lost  $44,000,000  all  by  one  cow  that  was  supposed  to 
have  recovered,  but  which  nevertheless  spread  the  disease. 

In  the  North  of  France  it  killed  in  nineteen  years  212,800  cattle 
worth  52,000,000  francs  (or  $10,400,000). 

Between  1842 and  1869,  !E!ngland  lost,  it  is  estimated,  5,548,780  head 
of  cattle  worth  $400,000,000.  During  the  following  nine  years,  she  lost 
about  $1,000,000  more.  Now,  besides  the  deaths,  if  we  count  the  ^'con- 
tingent expenses  of  deterioration  of  health,  loss  of  markets,  progeny, 
manure,  etc.,"  (Live  Stock  Journal,  1878,)  and  the  disturbed  condition 
of  trade  through  quarantines  and  disinfection,  we  may  estimate  that 
the  actual  losses  caused  directly  by  the  disease  amounts  to  enormous 
sums  every  year. 

PAUL  PAQUIN,  V.  S. 

Missouri  State  Veterinarian,  State  Agricultural  College,  Missouri 
State  University- 

OoLUMBiA,  April  29th,  1886. 
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By  the  generosity  of  the  last  General  Assembly,  the  Board's  income 
was  raised  from  $1,250  to  $2,500,  a  sum  but  a  fraction  of  that  devoted 
to  the  work  in  other  States,  yet  sufficient  for  an  increase  of  former 
work,  and  to  accomplish  much  ^ood. 

The  list  of  crop  reporters  was  at  once  enlarged  to  1,050,  and  the 
monthly  crop  reports  widened  in  scope  and  thoroughness. 

An  enlargement  of  the  number  of  Institute  meetings  has  followed, 
and  specialists  from  abroad  secured,  by  payment  of  traveling  ex- 
penses, to  aid  in  giving  them  higher  value,  while  special  work  has  been 
entered  upon  that  involves  expense,  such  as  illustration  of  our'grasses 
of  Missouri  for  this  report,  etc. 

The  correspondence  of  the  office  has  now  become  very  large  and 
beyond  the  power  of  one  man  to  keep  well  up  with,  when  coupled  with 
the  monthly  crop  reports.  Where  we  had  no  calls  for  meetings  three 
years  ago,  we  now  have  on  file  about  25  invitations  to  meet  with  the 
people  and  present  the  higher  agriculture. 

The  secretary  has  made  a  persistent  attempt  to  procure  statistical 
data  of  the  growth  of  the  State  in  its  agriculture,  population,  wealth, 
manufactures,  and  in  material  growth  generally.  Such  facts  I  find  it 
impossible  to  secure  with  certainty  of  their  reliability.  Much  labor 
has  been  devoted  to  this  work  that  has  .been  fruitless.  But  one  way 
seems  to  be  open  to  secure  the  data  that  our  citizens  persist  in  requir- 
ing of  this  office,  and  that  way  is  through  the  enlargement  of  the  duties 
of  our  assessors,  who  can  cheapy  secure  invaluable  facts  in  conjunction 
with  their  usual  work,  as  is  done  in  Illinois,  Kansas  and  other  States. 
I  prepared  such  a  scheme,  which  was  presented  to  a  committee  of  your 
honorable  body,  receiving  a  full  support  from  them,  I  believe,  and  a 
heavy  vote  in  its  favor  in  the  House,  but  less  than  a  majority.  If  this 
work  is  to  be  done  it  can  only  be  done  by  your  aid. 

I  have  embodied  in  this  report  such  facts  as  I  can  procure  from 
county  clerks,  state  officers,  city  officers  and  regular  correspondents. 

Believing  that  the  growth  of  our  cities  has  a  most  important  rela- 
tion to  the  character  and  prosperity  of  our  agriculture,  I  sought  to  ob- 
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tain  from  our  most  important  large  towns  statistics  of  the  growth  in  all 
of  their  elements  of  wealth,  but  have  failed  to  receive  the  response 
that  I  expected.  State  laws  can  alone  do  the  work  that  is  done  in  this 
direction  in  other  States  by  Slate  laws* 

The  secretary  regrets  to  find  a  disposition  quite  general  to  bold 
this  office  responsible  for  deficient  State  laws  in  this  regard,  expecting 
from  it  full  statistical  data. 

Respectfully  submitted, 

J.  W.  SANBORN,  Secretary. 
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Agricultural  Oolleob  Buildihg,  1 
Columbia,  Nov.  6, 1884.  j 

In  accordance  with  the  law,  the  Board  of  Agriculture  convened  in 
the  Agricultural  College  building  at  10  a.  m  ,  Nov.  5th.  No  quorum 
being  present,  an  adjournment  was  taken  to  10  a.  m.,  Nov.  6lh. 

Nov.  6th,  10  A.  M.,  the  Board  met  according  to  adjournment. 

President  Walker  in  the  chair. 

A  call  of  the  roll  gave  a  quorum  present. 

Members  present : 

Hon.  John  Walker,  President, 

Hon.  H.'Eshbaugh,  Vice-President, 

S.  S.  Laws,  LL.  D., 

M.  F.  Dbud,  Esq., 

Hon.  John  Rippey, 

J.  A.  Potts,  Esq., 

J.  W.  Sanborn,  Secretary. 

The  President  made  a  few  appropriate  opening  remarks  in  review 
of  the  bounteous  crops  of  the  season.  He  then  spoke  of  the  wealth  of 
the  State  as  ^^a  round  billion  of  dollars,  with  three  millions  likely  to  be 
in  the  State  Treasury  before  the  General  Assembly  meets."  "The 
State  will  then  be  in  condition  to  meet  the  wants  of  this  Board  so 
pressingly^needed." 

The  appointment  of  a  committee  on  legislation  was  advised.  "We 
need  to  change  the  tenure  of  our  office  from  life  tenure  to  one  of  short 
duration,  say  two  going  out  yearly.  We  want  to  organize  a  library, 
and  prosecute  machinery  trials,  the  plow  trial  made  by  our  Board 
being  sought  after  through  our  report  by  foreigners.  The  Agricultural 
College  deserves  our  aid  and  encouragement.'' 

Dr.  Laws  remarked,  that  'instead  of  the  Agricultural  College 
being  incident  to  the  University,  as  many  esteemed  it,  it  is  really  the 
principal  interest  in  the  amount  of  its  funds  and  in  the  class  it  repre- 
sents,'' 

Digitized  by  LjOOQIC 


BLECTION  OF  OFFIOBRS.  27 


After  a  general  discussion  of  the  needs  of  the  Board  and  the  work 
ii  should  perform,  it  was  voted  on  motion  that  the  Board  proceed  to 
the  election  of  o£Scers  at  3  p.  m. 

In  response  to  a  call,  the  Secretary  read  the  proceedings  of  the  la^t 
annual  meeting.  The  report  was  amended,  the  statement  that  ^the 
officers  held  over  bv  law  no  successors  being  appointed,"  was  added. 

On  motion  of  Mr.  Doud,  the  report,  as  amended,  was  accepted  and 
adopted.  r 

On  motion  of  Mr.  Doud,  a  committee  of  two  was  appointed  to  ex- 
amine and  report  upon  the  treasurer's  account  at  the  evening  session. 

The  chair  named  Messrs.  Doud  and  Potts  to  constitute  that  com- 
mittee. 

On  motion  of  Mr.  Doud,  it  was  voted  that  those  who  attended  the 
General  Assembly,  to  present  the  claims  of  the  Board  for  an  appro- 
priation, be  requested  to  present  bill  to  Board  for  payment  of  expenses 
for  services  rendered  ;  also,  that  Secretary  Sanborn  present  his  bill  for 
cost  of  trip  to  Kansas  Oity  Fat  Stock  Show,  on  Board  business. 

Moved  by  Mr.  Eshbaugh,  that  Judge  Walker  and  Mr.  Sanborn  be 
appointed  a  committee  on  legislation.    Voted. 

Moved  by  Mr.  Rippey,  and  seconded,  that  we  now  adjourn  to  two 
p.  M.    Voted. 

TWO  p.  M. 

Met  according  to  adjournment. 

Moved  by  Mr.  Doud  that  we  now  proceed  to  the  election  of  officers. 
Carried. 

In  voting  for  President  the  ballot  stood  six  for  John  Walker  and 
one  for  Mr.  Eshbaugh.  Mr.  Walker  was  declared  elected,  but  he  de- 
clined the  nomination.  The  valuable  services  of  tlie  President  of  the 
Board  and  his  fitness  for  the  office  were  reviewed  by  Mr.  Doud  and 
also  by  Mr.  Eshbaugh. 

Both  of  these  and  other  members  of  the  board  urged  Mr.  Walker  to 
withdraw  his  declination.  To  the  urgent  appeal  made,  Mr.  Walker 
finally  consented  to  listen  and  accepted  the  position. 

Ballot  was  next  taken,  on  motion  of  Mr.  Potts,  for  Vice* President. 
Vote:  Six  for  Mr.  Eshbaugh,  and  one  for  J.  A.  Potts.  The  chair  de- 
clared Mr.  Eshbaugh  elected. 

Ballot  was  next  taken  for  Secretary.  The  vote  stood  six  for  J.  W. 
Sanborn,  and  one  for  H.  Eshbaugh. 

J.  W.  Sanborn  was  declared  elected  for  the  following  official  year. 

The  Treasurer  was  next  balloted  for,  with  the  result  of  six  for  S. 
M.  Tracy,  and  S.  M.  Tracy  was  declared  elected. 
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The  report  of  the  Oommittee  on  Legislation  was  next  called  for, 
which  was  read  by  J.  W.  Sanborn,  for  committee,  and  was  as  follows  : 

Your  committee,  to  whom  was  referred  questions  requiring  legis- 
lative action,  beg  to  report  the  following,  namely  : 

We  recommeiid  that  a  committee  of  two  be  appointed  to  present 
for  adoption,  to  the  coming  General  Assembly,  at  the  expense  of  the 
Board,  the  following  additions  to  and  changes  of  the  present  laws 
affecting  agriculture  and  the  Board  of  Agriculture,  to  wit:  It  is 
recommended  that  we  ask  $2,500  for  general  expenses,  $500  for 
machinery  trials,  and  J500  for  founding  a  library ;  that  we  ask  for  the 
enactment  of  laws  requiring  county  assessors  to  collect  and  forward  to 
the  Secretary  of  the  Board  the  acreage  and  the  amount  per  acre  of  the 
various  farm  crops ;  also,  laws  requiring  said  assessors  to  return  the 
number,  age  and  death  rate  of  each  class  of  live  stock ;  that  we  ask  for 
funds  for  the  establishment  of  a  State  veterinary  chair  at  the  Agricul- 
tural College,  to  be  filled  by  a  good  practitioner  whose  services  are  to 
be  at  the  call  of  the  State ;  we  also  aek  for  the  passage  of  laws  enabling 
the  Board  of  Agriculture  to  control  diseases  originating  within  the 
State,  and  to  restrain  the  importation  of  diseases  originating  from  be- 
yond our  borders ;  that  we  ask  for  a  change  of  the  life  tenure  of  ofBce, 
under  which  members  of  the  Board  now  serve,  and  in  lieu  thereof  ask 
for  laws  requiring  the  retirement  of  two  members  annually,  selecting 
those  whose  term  of  service  is  longest ;  that  we  ask  the  increase  of  the 

Secretary's  salary  from  $600  to annually,  from  which  sum  the 

Secretary  shall  be  required  to  employ  a  competent  assistant  and  pros- 
ecute more  fully  the  crop  reports  inaugurated  for  the  season  of  1884; 
that  we  ask  the  State  to  print  and  distribute  our  reports  on  the  same 
conditions  that  other  State  documents  are  printed  and  distributed; 
that  we  ask  the  State  to  perfect  the  organization  of  the  State  College 
Farm  by  an  appropriation  that  will  at  once  equip  the  farm  for  teach- 
ing, for  valuable  experimental  work  and  to  reflect  credit  on  the  State 
and  on  the  State  College  ;  that  we  request  the  Secretary  to  enter  into 
correspondence  with  the  Secretary  of  the  Kansas  City  Fat  Stock  Show 
for  the  purpose  of  forwarding  the  stock  interests  of  the  State,  on  a 
basis  for  the  mutual  benefit  of  both  ;  that  we  ask  for  a  change  of  the 
date  of  our  annual  meeting  from  the  first  Wednesday  of  November  to 
the  last  Tuesday  of  October;  a*nd  the  committee  are  to  take  into  con- 
sideration such  other  laws  and  changes  as  in  the  minds  of  the  commit- 
tee the  circumstances  require. 

At  the  close  of  the  reading  ot  the  report,  Mr.  Doud  presented  a 
scheme  for  organizing  the  crop  reports  and  other  work  of  the  Board 
somewhat  similar  to  the  Kansas  Board  system. 
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He  desired  10,000  monthly  crop  reports,  reports  for  six  months^ 
two  quarterlies  and  one  bienoial  report. 

After  much  discussion,  on  motion  of  H.  Eshbaugh,  Mr.  Doud  was 
requested  to  pass  his  papers  to  the  Secretary,  and  his  motion  and 
documents  were  referred  to  the  Committee  on  Legislation. 

H.  Eshbaugh  moved  that  the  blank  sum  for  Secretary's  salary 
in  the  Legislative  Committee's  report  be  filled  by  the  sum  of  f2,000. 
Came 

Moved  by  Dr.  Laws  that  the  sum  of  $3,500  annually,  be  substituted 
for  the  sum  of  $2,500  in  the  committee's  report  for  general  expenses  of 
the  board.    Carried. 

Mr.  Potts  moved  that  the  Legislative  Committee's  report  be 
adopted.    Carried. 

Moved  by  Mr.  Eshbaugh  that  the  President  and  Secretary  be  made 
the  Legislative  Committee,  with  authority  to  call  in  aid  of  others  at 
the  expense  of  the  Board.    Carried. 

Moved  by  H.  Eshbaugh,  that  the  President  and  Secretary  be  em- 
powered to  call  a  meeting  of  the  Board  of  Agnculture  for  a  Farmer's 
Institute  Meeting,  and  to  invite  Dr.  N.  Cressey  to  address  it. 

Mr.  Doud  moved  that  a  committee  be  appointed  -to  dr^ft  resolu- 
tions, expressive  of  the  board's  sense  of  the  deep  loss  it  met  in  the 
death  of  its  former  Secretary,  R.  W.  Gentry,  and  of  the  high  esteem 
in  which  it  holds  his  memory.    Carried. 

Hon.  John  Walker,  by  general  request,  was  made  this  committee. 

This  committee  submitted  the  following  report : 

Whkbeas,  It  has  pleased  Almighty  God  to  remove  from  the  active 
scenes  of  this  life,  in  the  fullness  of  his  young  manhood,  R.  W.  Gentry, 
a  member  and  Secretary  of  the  Board  of  Agricolture  of  the  State  of 
Missouri ;  and  it  becomes  the  duty  of  this  board  to  take  ofBcial  notice 
thereof,  and  to  give  fitting  .expression  to  the  sorrow  resting  on  them 
as  members  of  the  State  Board  of  Agriculture,  as  well  as  to  bear  testi- 
mony to  the  manly  virtues  and  social  worth  of  the  deceased  ;  there- 
fore be  it 

Reaolvedi  That  in  the  death  of  R.  W.  Gentry,  this  Board  mourns 
the  loss  of  one  of  its  most  faithful  and  efScient  members ;  one  who 
thoroughly  comprehended  the  importance  of  the  work  assigned  to  him, 
and  who  devoted  himself  with  rare  energy  and  singleness  of  purpose 
to  the  vast  interests  of  which  he  was  a  representative. 

Reaolved'i  That  the  cause  of  agriculture  had  an  active,  earnest  and 
intelligent  friend  in  R.  W.  Gentry,  and  that  the  loss  to  this  interest 
occasioned  by  this  death  is  greatly  to  be  deplored. 
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Hesolvedj  That  in  the  death  of  our  associate  the  State  loses  one  of 
its  most  faithful,  conscientious  and  intelligent  officers,  while  an  old 
and  honored  family  bemoan  a  beloved  and  cherished  member,  possess- 
sin^  all  the  virtues  of  a  noble  manhood. 

Resolved^  That  in  their  great  bereavement  we  tender  to  his 
stricken  family  our  heartfelt  sympathy  and  condolence. 

Resolved^  That  in  respect  to  the  memory  of  our  friend,  these  reso- 
lutions be  spread  upon  the  record  of  this  Board  ;  that  a  copy  of  the 
same  be  furnished  his  family,  and  that  as  a  token  of  high  regard  for 
his  memory,  mingled  with  profound  sorrow  at  his  untimely  death,  this 
board  do  now  adjourn  until  7  o'clock  p.  m." 

7  o'clock  p.  m. 

Met  according  to  adjournment. 

President  Walker  in  the  chair. 

Mr.  Doud  read  laws  regarding  vacancies,  and  moved  that  section 
10  of  by*]aws  be  enforced  against  members  who  came  under  its  pro- 
visions. 

Mr.  Eshbaugh  moved  an  amendment  as  follows,  namely:  That  we 
ask  for  the  resignation  or  active  co-operation  of  those  who  have  failed 
to  attend  for  two  annual  meetings  of  the  board,  and  that  the  names  of 
each  be  acted  upon  separately. 

This  .subject  Was  much  discussed,  and  the  strong  hope  expressed 
that  each  member  affected  would  actively  aid  the  board. 

The  Secretary  was  informally  instructed  to  notify  each  member  to 
this  effect. 

On  vote  being  taken  on  the  name  of  E.  M.  Lear,  his  resignation  or 
active  co-operation  was  requested. 

The  names  of  0.  £.  Leonard  and  of  N.  J.  Oolman  were  separately 
and  similarly  acted  upon,  and  each  requested  to  resign  or  become  ac- 
tive members. 

Moved  by  H.  Eshbaugh  that  this  board  recommend  Col.  E.  0. 
More  for  reappointment,  and  that  we  request  the  Secretary  to  notify 
the  Governor  of  the  action  of  this  board  to  that  ejQFect.    Carried. 

Moved,  by  M.  F.  Doud,  that  the  board  do  now  adjourn  to  10  a.  m., 
of  the  7th.    Carried. 

10  A.  M.,  THE  7th. 

The  board  convened  agreeably  to  adjournment. 
After  an  informal  discussion  of  a  communication  from  Mr.  Mone- 
ghan,  authorizing  the  board  to  offer  at  his  expense,  when  proof  is  made,  a 
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reward  of  $100.00  for  the  proof  that  wheat  turns  to  cheat,  and  a  general 
discussion  was  made  of  farm  questions  ;  the  board  listened  to  the  re- 
port of  the  Committee  on  Treasnrer's  Account,  which  was  as  follows  : 

Your  committee  appointed  to  settle  with  the  Treasurer  make  the 
following  report : 

We  find  cash  on  hand  Nov.  5, 1882 $1,306  62 

Received  by  the  treasurer  from  the  State  Treasurer 800  00 

$2,106  62 
Paid  out  for  bills  and  vouchers 569  01 

Balance  in  treasury  Nov.  8,  1888 $1,537  61 

Nov.  8th,  1883,  cash  on  hand 1,637  61 

Paid  out  as  per  bills  and  vouchers 958  76 

Balance  in  treasury  Nov.  7, 1884 $578  85 

[Signed]  M.  FAIROHILD  DOUD. 

J.  A.  POTTS. 

H.  £shbaugh  moved  that  the  report  be  received,  adopted  and 
placed  on  file.    Carried. 

Moved  by  H.  Eshbaugh  that  the  executive  committee  be  authorized 
to  call  institute  meetings,  as  thought  desirable.    Voted. 

Moved  by  Dr.  Laws  that  the  work  of  the  Secretary,  in  organizing 
a  show  of  the  farm  products  of  the  State  be  commended,  and  that  the 
attention  of  the  people  of  the  State  be  called  to  the  Fair  and  to  the 
work  of  the  Secretary  in  organizing  the  farm  department  of  it.    Voted. 

Dr.  Laws  moved  that  a  committee  of  two  be  appointed  as  delegates 
to  the  cattle  convention  to  be  held  in  St.  Louis  Nov.  19th. 

Moved  that  President  Walker  and  Secretary  Sanborn  be  appointed 
delegates  to  above  cattle  convention.    Carried. 

Moved  that  any  vacancies  that  occur,  by  resignation  or  otherwise, 
in  the  Board,  receive  the  attention  of  the  executive  committee  by  a 
nomination  for  gubernatorial  action.    Voted. 

Moved  by  J.  R.  Rippey  that  wood  cuts  of  Chiltingham  cattle  in 
Agricultural  college  museum  be  made,  if  in  the  judgment  of  the  Secre- 
tary the  money  can  be  spared,  for  insertion  in  the  next  Board  report. 
Voted. 

Moved  by  Mr.  Doud  that  the  Secretary  be  appointed  Treasurer  pro 
tem.,  with  instructions  to  pay  the  expenses  of  the  members  in  attend- 
ance at  this  meeting.    Voted. 
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The  Secretary  was  informally  requested  to  see  that  each  member 
was  furnished  a  copy  of  the  laws  presented  by  the  Legislative  Commit- 
tee to  the  General  Assembly.    Voted. 

On  motion  of  Mr.  Potts,  the  Board  adjourned  sine  die. 
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MEETING  OF  BOARD  AT  MEXICO,  NOVEMBER  25, 1883. 


A  Farmer's  Institute  meeting  was  held  at  Mexico,  on  above  date, 
extending  over  three  sessions:  morning,  afternoon  and  evening. 

A  brief  synopsis  of  proceedings,  only,  will  be  given,  as  the  papers 
presented  were  published  in  the  last  Board  report,  the  delay  in  print- 
ing affording  an  opportunity  for  their  insertion. 


MORNING  SESSION. 

Members  present:  Hon.  John  Walker,  Hon.  N.  J.  Colman,  M.  F . 
Doud,  Esq.,  J.  A.  Potts,  Esq.,  J.  W.  Sanborn,  Secretary. 

On  motion  of  Col.  Colman  it  was  voted  that  the  Treasurer  pro 
tern.,  J.  W.  Sanborn,  be  instructed,  in  connection  with  the  President, 
Hon.  John  Walker,  to  close  up  the  account  of  the  appropriations  by 
the  General  Assembly,  now  in  the  hands  of  the  State  Treasurer,  by  re- 
quisition for  the  same,  and  that  they  be  authorized  to  pay  out  the  same 
on  the  order  of  the  Board. 

Moved  that  the  Board  recommend  the  appointment  of  a  new 
member  from  the  northeast  part  of  the  State  in  place  of  K.  M.  Lear, 
whose  position  is  forfeited  by  the  authority  of  section  10 of  the  by-laws. 
Carried. 

On  motion  of  J.  W.  Sanborn,  the  Board  voted  to  instruct  the  chair 
to  appoint  a  committee  to  draft  resolutions  asking  for  the  appointment, 
by  President-elect  Grover  Cleveland,  of  Hon.  N.  J.  Colman,  a  member 
of  this  Board,  as  successor  of  Hon.  George  B.  Loring,  U.  S.  Commis- 
sioner of  Agriculture. 

The  Chair  appointed  Messrs.  Sanborn  and  Potts  members  of  this 
committee. 

^'  ^  ""^  Digitized  by  GoOglC 


34  MISSOURI   AGBIOULTURAL  BEPORT. 

On  motion  of  M.  F.  Doud,  the  Secretary  was  iDstrocted  to  corres- 
pond with  the  Secretaries  of  other  State  Boards  of  Agriculture,  request- 
ing the  co-operation  of  the  Boards  they  represent  in  securing  the  ap- 
pointment of  Col.  Colman  to  the  above  named  office. 

An  open  session  followed,  and  President  Walker  very  clearly  re- 
viewed the  functions  of  the  plow  in  tillage  and  the  style  of  plow  to  qse, 
advocating  the  sulky  plow.  This  able  address  awakened  an  interest 
that  extended  the  debate  throughout  the  forenoon 


AFTERNOOJ^  SESSION. 

Hon.  N.  J.  Oolman  presented,  ably,  the  demands  for  a  change  of 
our  system  of  farming  to  more  grass  and  creamery  butter.  Moclt 
debate  followed  this  talk. 

Dr.  Oressy  followed  with  a  description  of  '^animal  diseases,''  for 
which,  and  other  papers,  see  annual  report  for  1883. 


EVENING  SESSION. 

'^Animal  nutrition"  was  first  discussed  by  the  Secretary. 

M.  F.  Doud  discussed  the  mistakes  of  farmers  and  their  legislative 
needs,  receiving  the  close  attention  of  the  audience. 

General  remarks  were  made  by  Ool.  N.J.  Oolman,  Col.  Hulton 
and  Dr.  Oressy,  after  which  the  Board  adjourned  sins  die. 


Digitized  by  VnOOQ IC 


ANNUAL  MEETING  OF  THE  BOARD  AT  COLUMBIA.  MO. 


Agricultural  Oolleqb  Rooms,) 
CoLUMRiA,  Nov.  4, 1886.       ) 

In  accordance  with  the  law,  the  Board  met  at  its  rooms  in  the  Ag- 
ricultural College  building  at  10  a.  m.,  Nov.  4th. 

President  Walker  in  the  chair. 

The  president  opened  the  meeting  with  highly  appropriate  re- 
marks, of  which  only  a  mere  synopsis  can  be  given. 

I  regret  that  all  the  members  are  not  present.  It  being  customary 
for  the  President  to  lay  the  condition  of  our  agriculture  and  of  the 
orops  of  the  year  before  the  members,  I  will  state,  with  regret,  that  the 
wheat  crop  is  short;  corn  is  off  in  expected  yield,  yet  is  a  good  crop, 
and  is  of  fair  quality  ;  grasses  are  luxuriant;  fruit  scanty,  but  the  va- 
rieties have  been  greatly  diversified  in  the  last  few  years. 

The  funding  of  the  county  debts  has  progressed  rapidly,  and  in  con- 
aequence,  the  burdens  upon  the  farmers  have  been  greatly  reduced, 
and  in  the  unsettled  counties  of  the  State  is  felt  to  be  a  great  relief. 
These  unsettled  counties  are  rapidly  filling  up.  ' 

I  would  observe  that  agricultural  machinery  is  not  advancing  as 
rapidly  as  it  did  fifteen  years  ago;  but  what  we  have  is  being  per- 
fected, and  the  last  St.  Louis  fair  has  shown  the  great  advance  of  tools 
which  have  revolutionized  the  relation  and  character  of  farming,  and 
ifl  marking  out  a  new  era  in  farming. 

While  the  art  of  breeding  had  advanced  materially,  that  of  feeding 
has  been  neglected  and  is  stationary.  A  bushel  of  corn  is  no  more  ef- 
fective to-day  than  formerly. 

It  is  the  duty  of  this  Board  to  urge  the  Legislature  to  found  an  Ex- 
periment Station  at  Columbia,  provided  with  cooking  and  grinding 
toolsi  and  all  other  appliances  necessary  for  making  continual  tests;  at 
which  station  the  influence  of  heat  and  cold,  etc.,  upon  feed  can  be 
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It  is  my  firm  conviction  that  this  matter  of  feeding  is  one  of  the 
deepest  concern  to  us. 

The  farmers'  meetings,  inaugurated  by  this  Board,  were  not  well 
attended  at  first,  but  th^re  has  been  a  growing  interest  in  them,  and 
their  repetition  in  any  place  has  uniformly  drawn  larger  crowds. 

I  believe  that  Sec*  10  of  our  by  laws,  which  provides  for  the  re- 
tirement of  members  who  may  be  absent  from  two  successive  meetings 
of  the  Board,  is  a  good  regulation,  and  one  that  should  be  enforced. 

Since  agriculture  should  engage  largely  the  attention  of  the  Gov- 
ernor, it  is  highly  desirable  that  he  should  be  a  member  of  this  organi- 
zation in  order  to  familiarize  himself  with  that  subject  and  its  interests. 
Although  bread  should  be  put  before  education,  yet  theOommissioner 
of  Education  should  be  a  membej*  of  the  board,  and  thus  ally  the 
school  and  farm  interests. 

The  President  of  the  State  University  being  the  representative  of 
higher  education  in  the  State,  is,  for  the  foregoing  reasons,  very  prop- 
erly a  member  of  the  Board,  and  it  is  peculiarly  fitting  that  the  Dean 
of  the  Agricultural  College,  the  head  of  the  school  for  the  professional 
education  cf  farmers,  should  be  a  member.  Our  organization  is  there- 
fore a  good  one.  The  life  tenure  by  which  members  of  this  Board  hold 
office,  was  assaulted  at  the  last  session,  and  a  bill  asking  for  its  altera- 
tion was  introduced  in  the  last  General  Assembly,  but  was  defeated 
on  account  of  other  provisions  in  the  bill. 

The  appropriations  for  the  Board  have  been  increased,  and  the 
printing  and  binding  of  the  reports  of  the  Board  have  been  provided 
for.  These  aids  have  greatly  strengthened  the  Board  and  enlarged 
its  field  of  usefulness.  The  crop  reports  published  under  the  auspices 
of  this  Board  have  been  favorably  received,  both  at  home  and  abroad, 
and  I  sincerely  hope  that  they  will  be  continued  successfully.    • 

The  Board,  as  the  champion  of  agricultural  interests,  should  insist 
on  the  appropriation  by  the  General  Assembly  of  at  least  $16,000  for 
founding  an  experimental  station,  thus  providing  means  for  carrying 
on  all  tests  of  interest  to  the  farmer. 

The  difficulties  of  the  Board  in  procuring  legislative  assistance 
have  been  greatly  increased  by  the  changes  in  tne  Assembly,  the  new 
members  of  which  have,  at  each  session,  to  be  educated  up  to  a  proper 
appreciation  of  our  needs.  There  were  only  fourteen  old  members  in 
the  last  General  Assembly,  and  but  twenty-three  in  the  preceding 
Assembly. 

I  have  tendered  my  resignation  as  a  member  of  the  Board  to  the 
Governor.  It  has  been  accepted  and  will  go  into  effect  to-morrow.  I 
have  taken  this  step  with  reluctance,  but  believe  it  to  be  my  duty  in 
order  to  afford  a  chance  of  rotation  and  to  introduce  ijre|^  ^^^QlC 
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Hon.  W.  E.  Goltnan:  I  have  been  deeply  interested  in  there- 
marks  of  the  President,  and  believe  that  studied  scientific  work  on  the 
farm  is  increasing  and  attracting  wide  attention.  Many  men  go  through 
college  with  no  knowldge  of  the  earth  they  handle.  An  attempt  has 
been  made  to  introduce  agricultural  education  into  the  common 
schools,  and  1  believe  if  the  matter  could  be  fostered  in  the  pchools  it 
would  add  much  to  larm  progress.  I  am  satisfied  that  the  President  is 
right  in  his  remarks  on  feeding.  From  personal  observations  made 
while  traveling  over  the  State,  I  find  that  fodder  is  now  considered  as 
of  little  value  and  is  generally  wasted. 

Our  orchards  are  neglected  and  left  to  be  preyed  upon  by  enemies. 
I  recently  noticed  where  an  orchard,  of  fourteen  years  standing*  had 
perished,  while  another  of  the  same  age,  that  had  been  properly 
tended,  was  in  fine  bearing  condition. 

There  are  a  mass  of  facts  ot  primary  importance,  yet  they  cannot 
now  be  taught  in  our  common  schools  ;  our  teachers  are  not  prepared 
for  the  work.  Our  farmer's  meetings  and  the  bulletins  of  our  agricul- 
tural farm  aid  in  spreading  a  knowledge  of  such  facts,  and  are  doing 
good.  Complaint  is  now  made  that  too  many  branches  are  taught  in 
the  common  schools,  and  that  in  consequence  the  pupils  receive  only 
a  smattering  of  each.  I  believe  it  would  be  better  for  men  to  study 
only  that  which  they  intend  to  use,  and  that  Latin  and  higher  mathe- 
matics should  give  way  to  special  studies.  Physics,  for  instance,  is  of 
practical  importance  to  the  farmer  in  the  handling  of  machinery,  etc., 
and  such  of  its  laws  as  are  applicable  to  the  farm  should  be  taught. 
When  these  laws  have  been  made  familiar,  men  set  to  work  studying 
how  one  man  can  do  the  work  of  two. 

The  science  of  feeding  should  be  better  understood,  and  seed 
should  be  studied  more.  Why  wheat  runs  otit  has  not  been  satisfacto- 
rily explained,  yet  our  farmers  have  constantly  to  introduce  new  varie- 
ties of  wheat.  St  Charles  county  formerly  grew  Tappahannock  almost 
exclusively,  now  none  is  to  be  found  there,  but  bearded  Mediteranean 
is  sown  more  extensively  than  formerly.  In  studying  seeds,  the  ques- 
tion of  quality  of  the  product  enters  conspicuously,  and  demands  in- 
vestigation. 

Mr.  Sanborn  :  The  increased  appropriation  alluded  to  by  Presi- 
dent Walker  has  been  of  invaluable  aid  to  the  Board.  It  has  enabled 
us  to  increase  our  list  of  crop  correspondents,  and  to  enlarge  the 
monthly  crop  report  system  that  was  inaugurated  last  year  for  the  first 
time  in  the  history  of  the  Board,  on  inadequate  funds.  We  now  have  a 
large  and  efficient  corps  of  correspondents,  numbering  nine  on  the  list  of 
each  county,  although  we  do  not  get  answers    from    them  Al^r^^^^ 
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month,  as  yet.  We  hope  soon  to  secnre  coDstant  retoins  from  most  of 
tbi«  nomber,  per  cconly.  Kov.  1,  (wenly  ihree  qQestioDS  were  asked 
of  fifty  reporters  to  this  oflSce,  making  23,000  figures  to  be  transferred, 
summed  up  in  averages  for  each  county,  and  then  the  ratio  of  each 
county  average  on  its  present  prospects  to  the  previous  yield  of  the 
State  is  ascertained,  from  which  is  deduced  the  present  prospect  of 
crops. 

These  reports  are  now  accepted  as  authority.  This  work  has 
brought  the  Board  in  contact  with  the  public  more  than  heretofore, 
and  enlarged  its  general  work  of  correspondence  in  answering  questions 
in  agricultural  practice  to  farmers  at  home,  and  regarding  the  resources 
of  the  State  to  those  abroad. 

The  farmer's  meetings  instituted  three  years  ago,  have  grown  in 
popularity,  and  we  now  have  more  calls  than  we  can  respond  to. 

The  President  and  Mr.  Coleman  have  alluded  to  the  Agricultural 
College  in  terms  of  interest.  It  may  be  fitting  for  me  to  say  that  the  ccH- 
lege  is  progressing  favorably.  The  public  are  manifesting  an  increased 
interest  in  it,  while,  within,  it  is  gaining  ground.  We  have  now  a  mu- 
seum of  much  interest  and  value,  which  was  collected  in  New  Orleans 
at  the  Great  Exposition  and  elsewhere.  Our  means  of  class  room  illus- 
trations have  been  much  added  to. 

The  Horticultural  Department  was  never  in  so  good  order,  and 
contains  invaluable  means  of  illustration. 

During  the  past  year  very  important  improvements  have  been  car- 
ried forward  on  the  farm,  and  the  radical  system  of  farming  inaugu- 
rated three  }ears  ago  has  begun  to  show  its  influence  on  the  fertility 
of  the  farm  and  on  its  revenue.  Not  one  dollar,  directly  or  indirectly, 
has  been  received  from  any  source  save  from  the  actual  earnings  of  the 
farm  for  two  years.  These  two  years  have  been  years  of  decline  in 
values  of  farm  products,  and  of  disaster  to  farmers.  Yet,  the  college 
farm,  which  pays  its  own  labor  bills,  has  expended  over  $1,000  this 
year,  and  nearly  as  much  last  year  in  removing  stumps  by  the  hun- 
dreds from  its  fields,  building  fences,  grading  out  a  race  track  cut 
through  it,  and  in  grubbing  a  thick  growth  of  buck  bushes  and  young 
white  oak  growth  in  its  pasture  covering  200  acres  of.ground.  The  sun- 
light let  in  has  greatly  increased  the  capacity  of  the  pasture  and  the 
growth  of  its  steers.  Its  crops  have  all  been  good,  including  wheat, 
while  corn  has  risen  to  a  big  yield. 

Under  its  system  of  rotation,  work  is  diversified,  requiring  but  lit- 
tle help,  while  greater  crops  under  manuring  are  received. 

This  is  a  great  stock  State,  in  fact,  the  wealth  of  the  State  rests 
upon  our  stock  interests.    Yet  this  great  interest  cannot  have  experi- 
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ments  carried  on  in  its  interests  at  the  college  farm  from  want  of  build- 
iofss  on  it.  This  manifest  want,  I  trust,  will  soon  be  provided  for  by 
the  State,  in  accordance  with  the  views  advanced  by  the  gentlemen 
who  have  preceded  me. 

Moved,  by  Mr.  Golman,  that  $33  be  appropriated  to  pay  the  Na- 
tional Department  of  Agriculture  for  cuts  of  thirty- three  grasses.  Vo- 
ted. 

Moved,  by  Mr.  Oolman,  that  the  Warden  and  Inspectors  of  the  State 
Penitentiary  be  requested  to  furnish  convict  labor  for  the  clearing  up 
and  putting  in  order  the  State  farm.    Carried. 

Moved,  by  Mr.  Sanborn,  that  Mr.  Oolman  be  appointed  a  committee 
of  finance  to  audit  the  Treasurer's  account.    Voted. 

Moved,  by  Mr.  Oolman,  that  the  Treasurer  of  the  Board  be  directed 
to  make  and  present  his  bond,  and  present  it  to  the  meeting  of  the 
Board  to  be  held  the  first  Thursday  in  January^  1885. 

Moved  that  the  positions  on  the  Board,  of  M.  E.  Lear,  0.  £.  Leon- 
ard and  Wm.  Hall,  be  declared  vacant,  in  accordance  with  by-laws, 
section  10,  of  the  Board,  and  that  all  future  appointments  be  recom- 
mended  to  be  made  for  the  term  of  four  years  only.    Oarried.     . 

The  Oommittee  on  Finance  reported  that  it  had  examined  the 
Treasurer's  accounts,  and  approved  the  same.    Accepted. 

On  motion  of  Mr.  Oolman,  a  recess  was  taken  to  2  p.  h. 


AFTERNOON  SESSION. 

President  Walker  in  the  chair. 

On  motion  of  Mr.  Oolman,  the  Secretary  was  authorized  to  call  a 
number  of  farmer's  institute  meetings  during  the  coming  winter,  not 
to  exceed  ten.  At  these  meetings  speakers  from  abroad  may  be  invited 
to  deliver  addresses,  receiving  for  their  services  their  expenses.  The 
expenses  of  above  meetings  are  not  te  exceed  $700.    Adopted. 

Moved,  by  Mr.  Walker,  that  when  the  Board  adjourn,  that  it  adjourn 
to  meet  on  the  first  Thursday  of  January,  at  a  farmer's  meeting  to  be 
held  at .    Voted. 

Moved,  by  Mr.  Oolman,  that  the  Secretary  be  authorized  to  print 
the  map  of  the  State,  shown  to  the  Board,  as  a  part  of  his  next  annual 
report.     Adopted. 

Moved,  by  Mr.  Sanborn,  that  Prof.  S.  M.  ^&<^yol>^^e^lo[j^^^^f^, 
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not  to  exceed  $25,  for  traveling  expenses  in  collecting  a  list  of  the 
plants  of  the  State  for  the  next  annual  report  of  the  Board.    Voted. 

Moved  that  the  following  gentlemen  be  requested  to  accept  posi- 
tions on  this  Board,  on  condition  of  active  co-operation,  and  that  if 
they  signify  their  willingness  to  enter  upon  this  work,  that  their  names 
be  forwarded  to  the  Governor,  with  the  recommendation  that  they  be 
appointed  as  members  of  the  Missouri  State  Board  ot  Agriculture  for 
the  term  of  four  years :  Dr.  W.  H.  H.  Oundiff,  J.  R.  Estil,  J.  B.  Thomp- 
son, Hon.  V.  Marmaduke,  J.  L.  Erwin  and  Hon.  E  0.  Moore.    Voted. 

On  motion  of  Mr.  Sanborn,  the  Board  adjourned  sine  die. 

J.  W.  SANBORN, 

Secretarv. 


EI^ie;JLTJk.. 


Inasmaoh  as  the  foUowing  article,  by  the  Secretary,  has  been  very  unfortanate, 
the  greater  part  of  the  typographical  errors  In  the  Report  occuring  in  it,  the  errata 
is  introduced  at  this  place : 

Page  38,  first  paragraph,  3d  line,  for  '*fifty"  read  "1050." 

Page  39,  eleventh  paragraph,  3d  line,  for  '• "  read  ♦*Fulton.'* 

Page  42,  first  paragraph,  Ist  line,  for  "wane"  read  **wave." 

Page  42,  first  paragraph,  7th  line,  for  *'4U  bu."  read  "4.11  bu." 

Page  44,  second  paragraph,  5th  line,  for  "cupping"  read  ^'cropping.  '^ 

Page  50,  first  paragraph,  5th  line,  for  "19  bu."  read  **1.9  bu." 

Page,  57,  second  paragraph,  4th  line,  leave  out  "ash." 

Page  57,  third  paragraph,  11th  line,  for  "find"  read  "feed." 

Page  62,  third  paragraph,  3d  line,  for  * 'leaked"  read  **leached.'' 

Page  62,  third  paragraph,  4th  line,  for  "life"  read  "matter." 

Page  62,  fifth  paragraph,  2d  line,  for  ••1,200  and  1.40D"  read  •*12,000  and  14,000." 

Page  64,  third  paragraph,  1st  line,  for  •'liquid"  read  ''solid." 

Page  66,  first  paragraph,  4th  line,  for  "Renhallows"  read  "Penhallow." 

Page  114,  seventh  paragraph,  2d  line,  for  ''too"  read  "to." 

Page  162,  first  paragraph,  1st  line,  for  **Culore"  read  **CulvTe." 

Page  207,  first  paragraph,  1st  line,  for  ••1889"  read  "1880." 

Page  238,  fourth  paragraph,  2d  line,  for  "2,000  tons"  read  * -20,000  tons." 

Page  24«»,  sixth  paragraph,  5th  line,  for  ''velvelty"  read  "velocity." 

Page  274,  third  paragraph,  2d  line,  far  "Chas.  Nebeau"  read  **Cha8.  Newbold." 
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To  a  large  proportion  of  our  farmers,  the  consideration  of  crop 
feeding  will  appear  premature  for  Missouri.  After  a  careful  survey  of 
the  present  status  of  our  farming,  I  offer  some  suggestions  on  this  sub- 
ject for  the  following  reasons,  to  wit  : 

First — Because  numerous  letters  of  inquiry  addressed  to  this 
ofSce,  mark  a  wider  interest  in  the  subject  than  appears  on  the  surface, 
and  often  reveal  a  misconception  of  first  principle  that  justifies,  in 
connection  with  the  general  interest  manifested,  a  presentation  of  the 
subject. 

Second — Because  the  marked  influence  upon  crop  yields  of  crop- 
ping without  manuring,  is  generally  very  greatly  underestimated. 

Ihird. — Because  the  period  in  our  agriculture  has  arrived  when  it 
has  become  the  most  important  single  factor  in  the  future  of  our 
farming. 

Fourth — Because  less  consideration  has  been  given  this  subject 
than  any  other  important  farm  process. 

EFFECTS  OF  CROPPING  WITHOUT  MANURING. 

Deterioration  of  crop  capacity  has  been  the  universal  result,  in  all 
ages  and  in  all  countries,  of  cropping  without  manuring,  except  where 
nature  provides  plant  nutrition  in  annual  floods. 

This  country,  especially  the  western  section  of  it,  which  came  to 
UR  with  the  legacy  of  ages  of  accumulating  fertility,  affords  a  brilliant 
example  of  the  readiness  with  which  genius  can  spoil  Nature  of  ages 
of  endeavor  to  produce  a  fat  soil.  In  the  bright  light  of  the  statistical 
machinery  of  the  day,  and  especially  of  that  of  the  United  States, 
exhaustless  fertility  has  proven  but  the  merest  fable,  and  ought  no 
longer  to  deceive  any  one. 

There  is  not  a  State  or  Territory  under  the  stars  and  stripes,  from 
the  Atlantic  to  the  Pacific,  but  whose  soil,  under  unfertilized  culture, 
has  witnessed  receding  crops  per  acre.    Every  State  has  ]!^ijb^f^ed 
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a  wane  of  spoil ation  farmers  skim  the  cream  of  the  soil  and  move  west- 
ward to  repeat  the  process.  In  the  last  report  of  the  Board  ot  Agricul- 
ture, I  presented  a  table  showing  the  decrease  of  crops  per  acre  for 
several  of  our  States  in  periods  of  five  years  from  1862  to  1882.  Even 
boastful  Kansas,  now  in  its  cradle  of  infancy,  notwithstanding  the  new 
acres  constantly  being  added,  has  seen  her  yield  of  wheat  per  acre  de- 
crease in  fifteen  years  411  bushels,  or  410  for  each  100  acres  raised. 
Missouri  wheat  is  a  close  neighbor  to  these  facts,  while  Oalifornia,  not 
then  named,  and  the  State  which  popularly  could  furnish  the  bread  for 
the  nation,  has  witnessed  her  crop  recede  from  24.2  bushels  in  1862  to 
13.4  bushels  per  acre  in  the  years  from  1880  to  1884.  Dakota,  whose 
soil  by  reputation  is  all  cream  to  the  bottom  and  no  bottom  to  its  soil, 
has  traveled  the  same  painful  road,  and  now  gets  an  average  of  15.5 
bushels  per  acre.  Painful,  because  depletion  of  a  soil  is  an  impoverish- 
ment of  a  State  and  of  each  individual  engaged  in  the  process,  not  only 
in  purse  but  in  the  dwarfing  of  the  mind. 

Iowa  joins  Missouri  in  the  downward  course  of  its  corn  crop  and 
registers  3.4  less  wheat  and  5.9  bushels  less  corn  per  acre  than  in  1862 
to  1867. 

The  decline  of  the  fertility  of  our  soil,  all  students  of  history  and 
of  science  expected,  but  few,  however,  were  prepared  for  this  rapid 
depletion  of  the  hoardings  of  ages.  We  are  bound  to  recognize  it  as  a 
fixed  fact. 

THB  KEY  TO  THIS   DEPLETION. 

Exhaustion  of  soil  is  easily  explainable  by  a  few  fundamental  facts 
that  are  likewise  the  alphabet  of  fertilization. 

A  plant  is  a  structure  into  which  is  woven  fourteen  distinct  ma- 
terials, and  without  the  presence  of  ten  or  more  of  them  no  plant  can 
be  grown  to  maturity  ;  the  absence  of  any  one  of  the  ten  suggested  be- 
ing fatal. 

These  fourteen  materials,  in  technical  farm  language,  are  oxygen, 
hydrogen,  carbon,  nitrogen,  phosphorus,  sulphur,  lime,  magnesia,  pot- 
ash, soda,  iron,  manganese,  silica,  and  chlorine.  Several  of  those 
materials  are  familiar  to  farmers — such  as  potash,  lime,  sulphur,  phos- 
phorus, and  carbon  (coal).    No  plant  can  be  grown  without  them. 

These  materials  are  gathered  from  the  soil  and  the  air.  Those  that 
are  gathered  exclusively  from  the  soil  are  phosphorus,  sulphur,  lime, 
magnesia,  soda,  potash,  iron,  manganese^  silica,  and  chlorine. 

The  following  analysis  of  a  Missouri  soil  will  show  the  amount  of 
these  materials  to  be  found  therein : 
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Silica  (soluble) . . . 
Peroxide  of  iron . . 

Alumina 

Lime 

Magnesia 

Potassa 

Soda 

Chlorine 

Sulphuric  acid... 
Phosphoric  acid . . 

Water 

Organic  matter. . . 
lAsoluble  in  acid . 


.083  per  ct. 

3.4696  '' 

4.9748  '' 

.3884  '' 

.4543  '' 

.6124  ** 

.3096  '' 

.0072  " 

.0302  '' 

.1908  " 

1.1407  ** 

7.3316  *» 

81.8985  *' 


From  these  materials,  then,  the  plant  must  obtain  its  mineral  mat- 
ter (matter  that  is  left  as  ash  when  a  plant  is  burned).  Why  are  they 
not  suflScient  for  all  time,  inasmuch  as  the  crop  does  not  bodily  remove 
all  the  soil,  but  leaves  a  vast  storehouse  from  which  to  draw  future 
supplies?  Experience  has  given  the  easy  answer,  namely  :  That  the 
great  bulk  of  this  matter  is  not  soluble  in  water.  If  it  could  be  easily 
dissolved  like  salt  and  sugar  the  globe  would  rapidly  melt  away  under 
our  feet,  hence  the  soil  is  made  very  slowly  soluble,  and  by  weathering 
a  life  time  it  furnishes  but  a  few  hundred  pounds  of  available  matter, 
while  an  acre  of  the  soil  whose  analysis  is  given,  contains  about 
8,000  pounds  of  phosphoric  acid,  yet  in  growing  the  State  average  of 
wheat,  11.8  bushels  per  acre,  it  does  not  furnish  yearly  over  nine  pounds 
of  this  material,  of  which  probably  not  one-half  is  due  to  the  decompo* 
sitions  of  the  year. 

As  our  crop  of  wheat  should  reach  the  level  of  good  English  farm- 
ers of  forty  bushels  per  acre,  it  will  be  seen  that  we  shall  have  to  assist 
nature. 

Many  soils  do  not  contain  over  4,000  pounds  of  phosphoric  acid  per 
acre,  and  analysis  by  Dr.  Ly  ton  reveals  soils  with  less  than  3,(K)0  pounds 
per  acre  within  the  first  foot  of  soil,  the  area  to  which  the  other  figure* 
of  the  total  amount  per  acre  refer,  and  within  which  the  nutrition  of 
wheat  is  almost  all  gained.  One  hundred  good  crops  of  wheat  after 
the  English  standard,  would  completely  exhaust  this  area  of  the  above 
acid. 

But  to  show  what  a  small  proportion  of  plant  food  is  really  avail- 
able in  a  soil,  I  will  cite  the  use  of  44  pounds  of  nitrogen  per  acre  on 
the  college  farm  as  increasing  the  yield  of  wheat,  over  a  section  not 
receiving  any  fertilizer,  by  114  bushels  a^^d  the  straw  by  1,090  pounds. 
I  have  had  46  pounds  of  phosphoric  acid  and  potash  increase  potatoes 
in  yield  by  80  bushels,  and  64  pounds  of  potash,  corn  by  36  bushels  and 
the  fodder  in  like  proportion.  i    ^^^i^ 
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Forty-four  pounds  of  nitrogen  mixed  with  2,000,000  pounds  of  soil 
have  more  than  doubled  a  crop  of  wheat.  This  is  46.464  pounds  of  soil 
for  one  of  fertilizer.     Verily,  Nature's  ways  are  marvelous. 

There  is,  then,  nothing  mysterious  or  unexpected  in  our  lessening 
crops,  but  all  is  in  accord  with  the  facts  of  science.  With  mathemat- 
ical certainty  the  blighting  curse  of  poverty  may  be  predicted  for  that 
farmer  or  group  of  farmers  who,  from  either  infatuation  or  indolent 
indifference,  pursue  the  cupping  course  of  the  past.  Indeed  the  mis- 
takes of  the  present  generation  in  this  respect  are  plainly  visible  in 
the  present  condition  of  our  agriculture.  Who  boasts  of  the  profits  of 
wheat  at  11.8  bushels  per  acre,  of  corn  at  26.6  bushels,  of  oats  at  aboat 
the  same  rate  ?    Yet  these  are  our  State  averages. 

The  story  of  these  yields  is  told  in  the  character  of  our  country 
roads,  homes  and  surroundings,  including  price  of  our  farms  in  the 
older  sections. 

RENOVATION  OF  FARMS. 

How  shall  we  farm  on  the  ascending  scale  ?  By  intelligent  rota- 
tion of  crops,  stock  feeding,  tillage,  seed  breeding  and  fertilization. 

Fertilization  only  can  now  receive  attention. 

Fertilization  may  be  accomplished  by  several  systems,  only  two  of 
which  will  be  presented — plowing  in  of  green  manures  not  being  gen- 
erally or  to  any  considerable  extent  advisable — chemical  farming,  while 
being  successful,  is  not  yet  economical  except  in  special  cases,  while 
fallowing  belongs  to  a  low  type  of  farming. 

INDIRECT  FERTILIZERS. 

These  are  fertilizers  whose  action,  or  oflSce,  is  not  usually  that  of  a 
direct  food,  actually  entering  into  and  nourishing  the  plant.  They  aid 
the  plant  by  dissolving  the  materials  of  the  soil  that  the  plant  needs 
and  furnhhing  food  in  quantities  greater  than  it  can  get  when  unaided. 

To  make  this  important  matter  more  clear,  it  may  be  stated  that  a 
great  number  of  experiments  in  several  countries  have  shown  several 
facts  that  are  accepted  as  demonstrations,  and  acted  upon  in  practice. 

First,  that  from  90  to  99  per  cent,  of  the  weight  of  plants  is  gained 
from  the  air  in  oxygen,  hydrogen  and  carbon.  Thepe  are  taken  up 
mostly  in  the  form  of  water  through  the  roots,  from  which  the  plant 
gets  its  oxygen  and  hydrogen,  for  of  the^e  is  water  made,  and  in  the 
form  of  carbonic  acid  through  the  leaves,  these  organs  (the  leaves)  de- 
composing this  material,  it  yielding  its  carbon  to  the  plant.    Thus  the 
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plant  gets  most  of  its  i^rowth  from  these  three  materials,  whicll  we 
need  not  add  to  soils. 

Again,  plants  have  been  grown  with  well  matured  seeds  in  pure 
distilled  water  or  buroed  sand,  by  adding  these  fourteen  materials  to 
the  water  or  sand.  Each  one  of  these  materials  would  be  left  out  in 
turn  of  one  of  many  pots  of  water  containing  plants,  or  one  lot  would 
be  without  potash,  another  without  soda,  and  so  on  for  each  element. 

The  result  of  all  these  trials  have  shown  that  soda,  chlorine,  man* 
ganese  and  silica  are  of  such  uncertain  value  to  the  plant  and  so  abun* 
dant  in  the  soil  that  all  plants  can  get  them  in  abundance  from  all  ag> 
ricultural  soils. 

Furthermore,  field  tests  for  forty  years  have  convinced  the  farming^ 
world  that  almost  all  soils  contain  sulphur,  lime,  magnesia  and  iron  in 
abundance  for  the  wants  of  crops.  Then  we  come  to  the  position  that 
eleven  of  the  fourteen  materials  nature  provides  in  abundance,  leav- 
ing only  nitrogen,  phosphoric  acid  and  potash  for  us  to  add.  Of  these 
materials,  one,  two  and  three  are  required,  according  to  the  nature  of 
the  soil — that  ii>,  some  soils  require  only  one  of  these,  others  two,  and 
a  third  class  all  three. 

The  writer  has  farmed  on  three  farms.  The  first  gave  good  results 
with  only  phosphoric  acid;  the  second  required  potash  badly,  and  wa& 
almost  indifierent  to  the  other  two ;  while  this  farm  for  wheat,  asks  only 
for  nitrogen.  The  following  experiment  made  at  the  Missouri  College 
Farm,  illustrates  this  fact  and  shows  a  good  method  of  making,  by  the 
plant  itself,  a  test  of  the  needs  of  a  given  soil.  The  system  is  called  a 
plant  analysis  of  the  soil,  and  is  a  test  of  the  needs  of  the  soil  for  eacb 
material : 
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As  only  nitrogen,  phosphoric  acid  and  potash  are  regarded  as  likely 
to  be  deficient  in  a  soil,  it  follows  that  the  favorable  action  of  other 
substances  is  due  to  some  other  reason  than  their  action  as  foods  them- 
selves. In  fact,  their  £ood  otBces  consist  in  relievine  these  valuable 
materials,  nitrogen,  etc.,  from  their  combinations  that  are  insoluble  in 
water,  thereby  forming  soluble  compounds.  That  certain  materials 
have  this  action  we  have  many  ways  to  show  in  the  class  room ;  indeed, 
any  one  can  readily  ascertain  this  fact  by  putting  pounded  bones  in 
ashes  and  keeping  the  a^hes  moist. 

Lime,  salt,  plaster,  etc.,  are  among  these  indirect  fertilizers.  The 
use  of  lime  as  a  fertilizer  is  of  very  ancient  practice,  and  is  yet  the  re- 
sort of  many  farmers.  Perhaps  no  fertilizer  is  more  subject  to  ill  con- 
sidered use  than  lime.  It  is  generally  the  first  resort  of  a  decaying  ag- 
riculture, due  to  its  low  price,  ready  action  andavailableness. 

Lime  is  composed  of  the  following  parts,  to  wit :  40  parts  calcium 
to  16  of  oxygen.  But  as  we  do  not  get  absolutely  pure  lime,  but  lime 
in  connection  with  magnesia  and  other  matters,  I  will  give  an  analysis 
of  lime  as  made  by  the  Connecticut  Experiment  Station  : 
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Ijiine .        

70.12 

.67 

.20 

7.76 

20.50 
.28 
.47 

per  cent. 

MajBTDesIa 

Oxide  of  Iron  and  Allamina 

OaboQic  Acid 

Water 

Insoluble  in  Acid 

Undetermined  matters  and  loss 

100.00 

Some  samples  of  lime  contain  over  one-third  part  of  magnesia. 
I  will  consider  lime  under  three  heads,  namely  : 
First, forms;  second,  functions;  third,  value  and  use. 

FORMS  OF  LIMB.     • 

Firsf,  caustic  lime  :  This  is  burned  limestone,  and  results  from 
the  driving  oflf  by  heat  of  the  carbonic  acid  united  with  the  stone.  The 
amount  of  carbonic  acid  thus  disengaged  varies  according  to  the  purity 
of  the  stone,  but  a  good  sample  will  contain  44  per  cent,  of  this  acid. 

Second,  hydrated  lime :  This  material  all  are  familiar  with,  and 
it  results  from  the  great  affinity  of  lime  for  water,  which  leads  it  to  ab- 
sorb moisture  from  the  air,  to  swell  up  and  drop  apart  into  a  fine 
dry  powder,  weighing  more  than  the  caustic  lime.  Hydrated  lime 
properly,  is  lime  which  has  absorbed  eighteen  parts  water  for  every  fif- 
ty-six parts  lime,  as  in  slaking.  The  form  of  lime  now  considered  has 
absorbed  enough  moisture  and  carbonic  acid  to  lose  somewhat  of  its 
caustic  properties,  but  is  in  a  better  form  to  use. 

Third,  ground  lime  or  carbonate  of  lime  :  This  material  is  simply 
the  stone  ground  without  burning,  and  hence  contains  all  of  its  carbonic 
'  acid,  or  properly,  45  per  cent.  Prof.  Johnson's  analysis  showed  43.54 
per  cent,  of  carbonic  acid. 

WHICH  FORM  13  BEST. 

This  depends  upon  our  soil  to  some  extent.  If  we  wish  for  the 
lime  alone  we  get  the  most  in  the  first  form,  for,  by  the  analysis  given, 
a  ton  contains  1,402  pounds  of  lime.  The  second  form  will  contain  less 
by  200  pounds  or  upwards,  while  the  third  form  will  contain  lime  with 
the  carbonic  acid  driven  ofi",  which  amount,  in  a  pure  limestone,  would 
make  about  800  pounds  difference. 
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Prof.  G.  H.  Cook  gives  a  case  of  limestone  of  550  pounds  lime  per 
ton,  and  limestone  burned  of  978  pounds  of  lime.  Thus  the  first  form 
for  lime  would  be  much  the  cheapest.  If  the  lime  is  rich  in  magnesia 
and  the  soil  needs  it  (magnesia),  which  fact  does  not  ordinarily  occur, 
then  a  magnesian  limestone  might  prove  profitable. 

The  practice  of  grinding  limestone  and  selling  the  product  as  the 
equal  or  superior  of  the  former  has  been  somewhat  com^non  of  late. 
The  burned  lime  is  richer  in  lime,  and  much  more  active,  as  the  latter 
is  very  slowly  soluble  and  quite  inert  in  the  soil ;  and,  I  believe,  unde- 
sirable to  purchase. 

THE  FUNCTIONS   OF  LIME. 

(1)  Plant  food. 

(2)  Physical  agency. 

(3)  Chemical  agency. 

(1)  Its  nutritive  agency  will  be  best  contemplated  with  ita 
amount  in  the  plant  before  us : 

The  ash  of  hay  is  22  per  cent  and  upwards   lime. 

*'       "   clover  is  34    ''  lime. 

'^       ''    carrots  is  10    '< 

*'       "   the  beech  tree  is  54  per  cent  lime. 

This  large  amount  of  lime  in  the  ash  of  our  grasses  and  clover  indi- 
cates its  possible  nee  J,  and  Ville,  the  brilliant  investigator,  recom- 
mends its  use  in  all  of  his  chemical  formula.  We  might  suppose  that 
on  a  limestone  soil,  such  as  covers  most  of  Missouri,  its  need  would  not 
be  felt,  yet  lime  is  freely  used  on  the  chalk  and  limestone  soils  of  Eng- 
land, and  on  limestone  soils  of  the  Middle  States. 

The  more  ready  solubility  of  lime,  as  compared  with  potash  and 
phosphoric  acid,  carries  it  from  the  surface  soil  to  the  subsoil,  or  away 
in  our  streams,  hence,  lime  is  always  an  abundant  constituent  of  water 
from  limestone  soils,  and  leaching  may  leave  a  limestone  soil  on  its 
surface  not  over  rich  in  lime. 

The  sum  of  experience,  however,  teaches  us  that  potash  and  phos- 
phoric acid  are  almost  always  first  deficient  in  the  soil,  and  in  the  re* 
supply  of  these  materials  they  are  given  in  forms  that  contain  lime, 
which  lime  goes  with  these  materials  without  charge ;  so  that  practi- 
cally, we  concern  ourselves  but  little  about  the  lime  supply.  Again, 
when  feeding  yard  manure  to  a  soil,  lime  is  furnished  in  abundance. 

In  short,  the  position  is  this  :  that  before  the  need  of  lime  is  felt  in 
the  soil,  other  materials  should  be  furnished  the  soil,  that  are  more  in 
need  and  whose  use  supplies  the  lime  prospectively  needed. 
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(2.)  The  physical  eflFect  of  lime  on  soils  is  often  favorable;  especi- 
ally so  on  tenacious  clays.  Sir  John  B.  Laws,  whose  experience  is  ex- 
ceedingly valuable,  calls  attention  to  the  influence  of  lime  and  chemicals 
on  clays  that  are  compact,  tbey  causing  clays  to  become  more  open  to 
percolation  of  water,  more  easily  handled  and  earlier.  This  effect  is 
frequently  noted  by  others.  Schloesing  finds  that  lime  salts  coagu- 
lates kaolin,  a  material  characteristic  of  clay  soils,  separating  the  atoms 
of  clay  from  the  water  so  as  to  make  more  open  the  pores.  Heavy 
8oiIs,  then;  are  benefited  by  lime  in  their  physical  properties. 

(3.)  As  a  chemical  agent,  lime  neutralizes  injurious  acids  of  soils 
and  gives  rise  to  a  better  class  of  vegetation.  Instances  are  recorded 
of  its  radically  changing  the  value  of  a  farm  by  combining  with  injuri- 
ous acids  and  forming  harmless  salts. 

Its  decomposing  effect  on  the  soil  is  its  great  function  as  a  fertil- 
izer. The  insoluble  organic  matter  is  in  its  presence  decomposed  and 
made  available  to  the  plant  in  water  solutions.  Food  does  not  enter 
the  plant  in  solid  particles  visible  to  the  eye  or  to  the  microscope,  but 
like  sugar  in  water,  solved  by  which  medium  (water),  it  gains  entrance 
to  the  roots. 

This  decomposing  action  of  lime  is  made  use  of  by  tanners  in  re- 
moving hair  from  hides.  We  can  note  its  effects  by  mixing  it  with  yard 
manure,  when  the  odor  of  escaping  ammonia  will  soon  be  noted.  For 
this  reason  it  should  not  be  mixed  with  manures,  as  is  often  done. 

(3.)  Its  use  and  value,  (a)  Its  use:  Caustic,  or  burned  lime, 
from  as  pure  limestone  as  can  be  got,  will  be  preferable  to  ground  lime* 
stone.  Caustic  lime  being  in  lumps,  can  not  be  spread  evenly.  W^e 
can  allow  it  to  airslack  and  spread  it  in  damp  weather,  as  the  fine 
dust  is  very  offensive  to  use. 

In  sections  where  it  is  burned  and  drawn  directly  to  the  field  and 
used  from  the  kiln,  it  is  thrown  out  of  the  cart  into  heaps  and  allowed 
to  slake  by  showers  or  from  the  dews  and  atmospheric  moisture,  when 
it  is  spread. 

The  amount  used  varies  from  one  ton  per  acre  up  to  several.  The 
eld  custom  was,  large  amounts,  but  the  later  and  more  sensible  prac- 
tice is  small  amounts  and  often.  This  amount  must  vary  with  the  land, 
the  more  sandy  the  land  the  less  lime,  and  for  hard,  wet  clays,  larger 
amounts. 

To  heavy,  sour  lands  and  to  lands  rich  in  organic  matter,  should 
its  use  be  mainly  confined.  It  is  a  rapid  decomposer  of  organic  matter ; 
and  light  lands  are  afflicted  by  the  need  of  this  factor  for  the  retention 
of  water  and  of  added  plant  food. 


A.  B.- 
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(J.)  The  value  of  lime  is  a  problem  for  contention.  Harris  in  his 
work  on  ''Manure,"  praises  lime  and  in  his  writings,  gives  cases  of 
greatly  increased  crops ;  Sir  John  B.  Laws  speaks  favorably  of  it;  Villes 
gives  it  a  prominent  place;  Cornell  University  Experiment  Station 
found  an  increase,  for  200  bushels  per  acre  of  lime,  of  19  bushels  and 
5  pounds  of  corn,  6  bushels  of  oats;  and  for  80  bushels  of  lime  per  acre, 
3J  bushels  of  wheat.  Many  instances  could  be  given  of  its  beneficial 
use^  but  I  need  not  multiply,  for  its  use  has  come  to  us  from  Roman 
times  and  has  been  practiced  by  the  best  of  farmers.  As  it  is  not  uni- 
versally useful,  I  refer  the  feader  to  previous  remarks  for  lands  upon 
which  to  use  it. 

But  its  "  Bowl  of  pleasure  is  poisoned  by  reflection  on  the  cost 
thereof."  "  It  enriches  the  father  and  impoverishes  the  son,"  is  a  truth- 
ful saying  unless  very  intelligently  handled.     Why  so  ? 

First. — Because  it  does  not  add  to  the  food  material  of  the  soil,  but 
hastens  its  decrease.  It  is  paying  for  an  agent  to  destroy  rather  than 
build  up  the  soil. 

Second. — It  will,  in  its  decomposition  of  the  soil,  lead  to  an  increase 
of  the  materials  that  leach  from  the  soil  and  evaporate  into  the  air, 
especially  so  if  the  ground  is  not  under  grasses.  It  is  because  of  this 
liability  to  loss  that  I  recommend  small  dressings  of  it,  as  200  bushels 
per  acre  of  caustic  lime  will  set  free  more  ammonia  and  soluble  salts 
than  the  plants  can  at  once  take  up,  and  a  loss  from  rains  will  follow. 

Lime  is  a  dangerous  agent  in  our  hands.  We  are  on  th^  robbing 
trail  and  apply  our  genius  to  extort  from  the  soil  allwe  can,  and  return 
nothing.  We  have  already  gone  too  far  in  the  process.  Shall  we  now 
use  this  ready  means  of  putting  a  finishing  blow  to  the  best  hopes  of 
our  children,  which  surely  rest  in  a  fertile  soil  ?  With  make-shifts  I 
have  no  toleration,  and  believe  that  there  is  one  true  principle  always 
to  be  observed,  to  wit :  Aim  in  everything  to  make  the  farm  richer, 
and  therefore  stronger  each  succeeding  year.  This  policy  leads  to 
happiness  and  wealth ;  the  other  policy  to  poverty  and  mental  slug- 
gishness. A  decaying  agriculture  has  in  all  times  marked  a  nation's 
impoverishment  and  final  prostration. 

I  would  give  a  lukewarm  advocacy  of  the  use  of  lime  to  those  farm- 
ers who  will  feed  out  the  bulk  of  the  crops  raised,  and  provide  suit- 
able means  of  preserving  the  manure  made  for  return  to  the  soil.  I 
seek  to  make  as  great  an  exhaustion  of  the  soil  yearly  as  possible  in 
big  crops,  but  make  more  than  a  corresponding  return  annually  to  the 
soil,  that  greater  exhaustion  may  occur  the  following  year. 


Digitized  by  VjOOQ IC 


PLASTEK  OP  GYPSUM.  51 


PLASTER,  OR  6TPSUM. 

By  composition  plaster  is,  in  100  pounds. 

Water 21     pounds. 

Sulphuric  acid  32.5        " 

Lime 45.5        " 

Plaster  is  known  to  chemists  as  sulphate  of  lime. 

While  containing  about  as  much  lime  as  some  few  samples  of  lime, 
rich  in  magnesia,  it  is  quite  distinct  from  lime  in  its  action.  The  for- 
mer article,  or  lime,  has  alkaline  qualities,  coroding  whatever  it  touches 
#f  organic  matter,  while  plaster  is  a  salt,  having  neutral  qualities,  and 
will  not  injure  hands  and  garments  as  will  lime. 

It  will  be  observed  that  it  contains  none  of  the  materials  counted 
as  likely  to  be  deficient  in  the  soil,  and  hence  is  an  indirect  fertilizer 
aiding  the  plant  from  some  functions  peculiar  to  itself.  Its  sulphuric 
acid  is  made  up  of  oxygen  and  sulphur.  The  first  material,  plants 
•asily  gain  from  water,  and  the  second  is  in  only  small  amounts  in 
plants.  Thus  it  requires  42  bushels  of  wheat  to  contain  one  pound  of 
•ulphur. 

The  character  of  the  good  offices  of  plaster  has  been  a  matter  of 
mufh  dispute.  Observing  valuable  effects  in  dry  seasons,  it  was  for  a 
long  time  held  that  its  absorption  of  moisture  was  a  leading  characteris- 
tic. But  it  is  now  known  that  its  absorbing  capacity  for  moi-.ture  is 
very  low,  being  even  below  that  of  the  soil  itself.  Requiring  a  very 
large  amount  of  water  to  dissolve  it,  in  fact,  it  is  very  slightly  soluble 
in  water,  it  may  in  the  pores  of  the  soil  decrease  evaporation  of  water 
and  thus  conserve  the  moisture  of  the  soil. 

But  its  main  beneficial  function  must  rest  upon  its  chemical  effects 
as  a  decomposer  of  soil  and  as  a  fixer  of  ammonia. 

In  its  latter  capacity  it  is  used  about  stables  to  keep  down  odors. 
Its  action  has  the  following  explanation :  T^e  corbonate  of  ammonia 
that  escapes  from  the  manure  of  stables  is  made  up  of  carbonic  acid 
and  ammonia,  while  plaster  is  made  up  of  sulphuric  acid  and  lime.  The 
earbonic  acid  of  the  ammonia  exchanges  places  with  the  sulphuric  acid 
of  the  plaster,  and  we  get  carbonate  of  lime  and  sulphate  of  ammonia, 
or  there  is  a  decomposition  of  the  old  compounds  and  theaciisby 
stronger  affinities,  exchange  placeF. 

The  sulphate  of  ammonia,  which  is  formed,  is  a  salt  and  not  vola- 
tile. 

Plaster  is  regarded  as  performing  this  same  office  in  the  soil,  and 
in  dry  weather  doubtless  fixes  the  ammonia  from  the  airithat  jnAV^be 
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circulating  in  the  soil.    la  dry  weather  corborate  of  ammooia  is  likely 
to  escape  from  the  soil  and  the  presence  of  plaster  serves  to  fix  it. 

In  the  absence  of  any  of  its  constituents  from  the  soil,  of  course  it 
may  feed  the  plant  direct. 

THE    USB    OF  PLASTER. 

In  dry  seasons  it  is  found  valuable,  and  on  dry  soils  it  is  often 
praised.  But  being  a  decomposer  its  action  on  rich  soils  will  be  most 
effective. 

Being  a  very  cheap  fertilizer,  I  recommend  a  test  of  its  value  as 
ihe  true  way  of  ascertaining  its  worth,  for  its  use  has  been  commended 
foj  all  sorts  of  soils,  while  it  is  equally  certain  that  its  effects  varies 
with  soil  and  season  in  a  mysterious  way,  on  som9  soils  being  of  but 
little  value.  In  my  experience  I  have  always  found  it  increasing  the 
crops,  and  have  personally  known  of  very  radical  gains  from  the  use  of 
from  100  to  200  pounds  per  acre,  broad  casted.  It  is  a  special  fertilizer 
for  clover  and  is  so  known.  Its  use  on  pastures  has  a  tendency  to 
bring  in  clovers.  It  is  frequently  used  on  pastures  and  gives  a  good 
sweet  herbage.  On  corn  it  is  either  drilled  in  or  put  on  over  the  hill, 
at  the  rate  of  100  pounds  per  acre,  or  a  spoon  full  to  the  hill.  At  the 
Cornell  University  it  gave  6|  bushels  of  oats  and  nearly  the  same  of 
corn  increase  for  its  use. 

Its  use  is  not  to  be  condemned  as  severely  as  that  of  lime,  for  it  is 
conservative  of  fertilizing  matters  and  gathers  ammonia  from  the  air 
to  a  slight  extent,  prevents  its  waste  into  the  air  and  subsoil;  hence, 
is  to  be  commended  when  used  in  conjunction  with  manures  and  a  re- 
cuperative system  of  farming  when  experience,  first  obtained,  teaches 
its  usefulness.  On  the  other  hand,  it  is  a  decomposer  of  soil  and  if 
used  in  growing  sale  crops,  in  distructive  farming,  will  leave  the  land 
poorer  after  a  short  period  of  use.  Such  has  been  experienced  and 
such  is  sound  theory ;  both  here  agree. 

SALT. 

This  material  is  composed  of  chlorine  and  soda,  and  is  known  as 
chloride  of  sodium.  Its  composition,  in  the  light  of  previous  remarks, 
will  at  once  reveal  its  true  nature  as  a  fertilizer.  None  of  the  indirect 
fertilizers  are  so  thoroughly  unfitted  to  feed  the  plant  direct  as  common 
salt,  for  the  value  of  chlorine  and  the  value  of  soda  in  plant  nutrition 
is  slight,  comparatively,  and  they  occur  in  ample  amounts  in  the  soil. 

As  a  soil  decomposer,  and  as  a  regulator  of  moisture  in  the  soil  it 
certainly  is  often   valuable.     Such  eminent  authorities^  t?j^6^fe^' 
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Johnson  and  others  have  found  it  valuable.  Prof.  Roberts,  of  (Jornell, 
found  that  soil  treated  with  salt  contained  more  moisture,  which  doubt- 
less was  due  to  retardation  of  evaporation  rather  than  to  absorption  of 
moisture  from  the  air.  It  is  reputed  to  be  especially  valuable,  for 
marine  plants.  Asparagus  is  treated  with  it  with  benifit.  Wheat  of 
staple  cropp,  responds  quite  as  favorably  as  any  hay  crop  to  its  use, 
one  to  five  bushels  increase  for  100  pounds  salt  being  expected.  It  is 
nsed  in  this  small  amount  because  in  larger  quantities  it  is  poisonous 
to  the  soil,  as  all  well  know,  it  being  often  used  to  kill  obnoxious 
plants. 

Extensive  quotations  could  be  given  of  experimental  tests  with  it — 
one  will  suflBice.  Prof.  Henry,  of  the  Wisconsin  Agricultural  Collefi:e, 
received  6.9  bushels  increase  of  oats  for  its  use,  and  1040  pounds  of 
straw ;  150  pounds  were  used.  He  remarks  that  the  straw  was  brighter 
and  stiffer.  On  tobacco  it  is  reputed  to  injure  the  leaf,  and  on  beets  it 
injures  the  juice. 

As  a  solver  of  insoluble  compounds  of  the  soil,  it  is  known  to  act 
upon  the  phosphoric  acid,  lime  and  magnesia  compounds,  setting  free 
thepe  materials,  or  rather  making  new  combinations  that  are  soluble. 

The  refuse  salt  of  Kansas  and  Nebraska  are  said  by  Prof.  Goess- 
man  to  contain  sulphates  of  lime,  soda  and  magnesia  compounds.  This 
being  the  case,  this  salt  will  have  a  higher  agricultural  value  than 
purer  kinds. 

The  use  of  salt  comes  under  the  same  restrictions  as  the  previous 
indirect  fertilizers. 

ASHES. 


Whole  Ashes. 

Second 
Sample. 

4.66  per  ct. 

1.20  ** 
34.02      »' 

2.41       '' 

1.41       " 

1.19      ** 

.95      ** 

19.25      ♦' 

11.11       ♦* 

6.86  *' 
13.43      " 

3.52      '* 

Leached 
Ashes. 

Potash 

0.37  per  ct. 
1.92      '* 

29.65      ** 
3  65      '* 
5.21      " 
2.42      *' 
2.46      ♦* 

16.57      *' 

1.26  per  ct. 
54      1 4 

Soda 

Lime 

Magnesia 

24.37      ** 
2  43      " 

IroD  oxide  and  alumina 

2  13      '* 

Phosphoric  acid 

1  26      *' 

Salphuric  acid 

10      *' 

<jAr)>nnip.  ftcid  ...,,.  ^    . . ,  w    ......   .  a    .    . 

14  99      ^^ 

Silica  and  sand 

15  71       *' 

Charcoal , 

3  11      ** 

Vater 

32  02      ** 

Combined  water  and  loss 

2  08      *^ 

The  above  analyses,  are  from  the  Connecticut  Experiment  Station 
report.    The  second  sample  is  given  because  more  completely  analyzed 
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than  the  first,  although  Prof.  Johnson,  Director,  explains  that  the 
sample  had  probably  been  affected  by  exposure  to  moisture. 

Every  element  of  plant  growth  is  found  in  ashes.  From  plantt 
they  are  and  from  their  body  they  may  rise  again  into  plant  life.  Out- 
side of  baroyard  manure  asbes  are  peerless  as  a  fertilizer.  At  once  a 
great  solver  of  soil  and  a  great  source  of  plant  food.  All  ages  have 
tested  their  value,  and  all  soils  have  paid  tribute  to  their  influence. 

A  look  at  their  composition  and  a  recurrence  to  first  principles  i« 
enough  to  convince  anyone  of  their  value.  Two  and  one  half  bushels 
of  good  ashes  contain  as  much  potash  as  a  ton  of  manure,  and  more  of 
lime,  magnesia,  etc.  Their  composition  varies  with  the  trees  from 
which  they  are  derived.  The  right  hand  column  displays  the  character 
of  leached  ashes  as  our  mothers  were  in  the  habit  of  having  them 
leached  for  the  potash.  The  leaching  process  removes  but  little  from 
them  but  potash.  This  loss  is  enough  to  raise  a  controversy  as  to  their 
value  among  farmers.  A  long  argument  may  be  summed  up  in  the 
statement  that  those  farmers  whose  soil  is  rich  in  potash  make  but 
little  distinction  in  their  value,  while  those  whose  soil  is  deficient  in 
potash  place  but  little  value  in  leached  ashes.  1  have  used  them  in 
large  quantities  for  several  years  and  attach  a  high  value  to  there. 
In  yearly  tests  I  got  thirty-one  bushels  of  corn  per  acre  more  where 
ashes  were  used  than  where  nothing  was  used,  and  over  li  tons  of 
corn  fodder. 

Ashes  are  a  special  fertilizer  for  clover,  but  are  good  for  most 
crops.  Although  a  little  inclined  to  give  a  rough  potato  when  used  in 
large  amounts.  They  are  sown  broadcast  in  amounts  of  from  25  to  100 
bushels  per  acre  for  grass,  in  the  latter  amount  their  influence  will 
be  observed  for  years.  In  connection  with  bone  meal  they  make  a  most 
excellent  fertilizer  for  pastures.  On  account  of  their  liability  to  throw 
off  the  ammonia  of  the  bone  meal,  plaster  is  to  be  mixed  with  them, 
when  the  two  ave  mixed  and  remain  for  a  time  in  a  pile  for  preparation 
for  use. 

We  are  guilty  in  Missouri  of  the  unpardonable  error  of  allowing 
most  of  this  most  concentrated  of  natural  fertilizers  to  go  to  waste.  If 
this  oversight  continues  our  sons  will  have  a  grave  charge  against  us 
as  they  sweat  to  drag  up  the  toilsome  road  of  recuperation  the  farms 
we  have  plundered. 

The  ashes  of  every  wood  fire  in  the  State  are  good  for  from  five  to 
ten  bushels  of  corn,  when  rightly  used. 
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YARD  MiNURR. 

The  excrement  of  domestic  animals  is  the  grand  source  of  plant 
food,  and  the  ingenuity  of  farmers  should  be  exhausted  to  the  extent 
of  economy  in  the  production,  preservation  and  use  of  this  plant  food 
before  other  sources  are  looked  for  from  beyond  the  farm.  The  bril- 
liant genius  displayed  in  presenting  chemical  fertilizers  to  the  world 
as  successful  manures  and  their  transcendant  value  to  civilization,  few 
estimate'higher  than  myself.  They  will  come  to  us  at  a  later  stage  of 
the  country's  development,  which  is  at  no  distant  day. 

The  market  value  of  chemicals  (nitrogen,  phosphoric  acid  and 
potash)  give  us  a  standard  by  which  to  estimate  the  value  of  manure 
from  the  yard.  As  1  shall  use  those  rates  several  times,  let  me  state  a 
few  facts  to  make  clear  my  meaning.  We  understand  by  chemical 
manures  those  fertilizers  that  are  the  product  of  art,  as  they  are  put 
upon  the  market.  Nitrogen  is  derived  from  blood  of  slaughter  houses, 
gas  works,  from  natural  deposits  of  nitrogen,  salts,  etc.  Phosphoric 
acid  is  gained  from  bones,  from  mineral  deposits  in  the  earth  and  from 
other  sources,  while  potash  is  mined  in  Germany  from  the  bed  of  an 
old  sea,  and  prepared  for  the  market. 

Some  $30,000,000  or  more  of  these  chemicals  are  used  annually  in 
this  country  by  farmers,  who  pay  the  following  rates,  namely :  nitrogen , 
18  cents  a  pound;  phosphoric  acid,  9  cents  a  pound,  and  potash  4  cents 
a  pound.  At  first  these  sums  seem  fabulous,  but  we  are  to  remember 
that  most  of  the  weight  of  plants — 95  per  cent. — is  gained  from  the  air. 
A  100  bushels  of  potatoes  contain  but  21  pounds  of  nitrogen,  35  pounds 
of  potash  and  11  pounds  of  phosphoric  acid.  These  fertilizers  will  show 
the  sums  following  as  their  cost : 


ai  poands  nitrogen  at  18  cents 

35  pounds  of  potaah  at  4  cents 

11  pounds  phosphoric  acid  at  9  cents. 

Total 


$3  78 

140 

99 


15  17 


We  could  afi*ord  to  pay  $5  for  100  bushels  per  acre  more  of  pota- 
toes. The  writer  has  used  large  quantities  of  these  materials  at  good 
profit  in  another  State. 

Inaemuch  as  farmers  in  some  parts  of  the  country  are  compelled  to 
use  these  fertilizers,  inasmuch  as  their  use  has  extended  to  the  Missis- 
sippi river  in  its  westward  advance  wave,  and  inasmuch  as  we  shall 
soon  be  using  them,  will  it  not  be  well  to  view  the  amount  and  value 
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of  these  materials  sent  oflFfrom  100  acres  of  land,  yearly,  in  the  follow- 
ing crops : 


40  acres  com  at  40  bushel,  1,600  bushels. 
40  acres  wheat  at  15  bushel,  600  bushels. . 
90  acres  grass  at  1^  tons,  30  tons 


Total. 


Nitrogen 


2,048  lbs. 
960  lbs. 
750  lbs. 


3,758  lbs. 


Phosp'ric 
acid. 


992  lbs. 
480  lbs. 
540  lbs. 


2,012  lbs. 


Potash. 


2,400  lbs. 

960  lb6. 

1,740  lbs. 


5,100  lbs. 


3,758  pounds  of  nitrogen  at  18  cents 

2,012  pounds  of  phosphoric  acid  at  9  cents. 
5,100  pounds  of  potash  at  4  cents 


Total. 


$675  00 
181  08 
200  00 


$1,056  08 


These  crops  this  year  will  sell  for  about  the  following  rates  to-day, 
October  24, 1885 : 


Com,  1,600  bushels,  at  25  cents 
Wheat,  600  bushels,  at  80  cents 
Hay,  30  tons,  at  $5  per  ton 

Total 


$400  00 
480  00 
150  00 

^,03000 


These  may  not  seem  like  sober  figures,  and  possibly  may  raise  a 
smile  if  they  do  not  aid  in  raising  larger  crops.  The  warning  is  in  lan- 
guage drawn  from  facts  too  plain  to  be  called  prophecy.  That  history 
will  repeat  itself  here  as  unmerciful  as  elsewhere,  and  that  the  harder 
labor  and  more  meagre  returns  of  great  poverty  of  soil  will  be  our  lot 
if  we  continue  ;  and  that  our  eons  will  inherit  a  worse  misery  than  fell  to 
the  lot  of  the  fathers;  and,  before  regaining  their  just  position,  will 
have  to  pay  for  the  chemicals  named  above,  or  will  have  to  pay  as 
much  for  the  materials  that  we  have  sold  in  foods  as  we  have  obtained 
for  the  foods,  giving  away  the  fertility,  for  we  scarcely  get  day  wages 
for  the  foods  sold  at  present  rates  per  acre,  at  present  prices.  Our 
crop  averages  are  below  those  of  all  of  our  neighboring  northern  and 
eastern  States,  while  nature  has  given  us  a  soil  that  exceeds  theirs. 
Why  is  it  that  we  are  seven  to  ten  per  cent,  behind  these  States  ?  I 
do  not  hesitate  to  say  that  a  great  need  is  upon  our  agriculture.  More 
dependence  upon  art  and  less  upon  nature  is  certainly  called  for,  and 
in  manuring  pre-eminently  so. 
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COMPOSITION  OF  MANURE. 

The  composition  of  manure  is  a  very  variable  quantity,  and  wholly 
dependent  upon  the  character  of  the  animal  led  and  the  food  given, 
principally  upon  the  latter.  So  great  is  this  variation  that  the  manure 
from  some  foods  is  worth  several  times  as  much  as  from  others.  The 
following  table  of  analysis  of  several  foods  is  given  to  show  the  varia- 
tion in  the  proportion  of  the  elements  regaided  as  of  value  in  fertili- 
zation. 

This  table  is  mostly  made  up  from  German  analyses  of  food,  which 
do  not  vary  materially  from  ours,  as  given  in  Prof.  Johnson's  invalua- 
ble work,  *' How  Crops  Grow."  We  have  not  quite  enough  American 
ash  analyses  of  food  yet  to  construct  such  a  tab^e. 

In  the  second  table  is  given  the  amounts  in  a  ton,  and  the  value  of 
those  materials  evacuated  in  the  manure.  Rating  nitrogen  at  15 
cents,  phosphoric  acid  at  7^  cents  and  potash  at  3^  cents,  sums  less  than 
given  for  chemicals,  because  manure  is  years  in  being  exhausted  in 
the  soil  and  requires  more  labor  in  applying.  However,  let  it  be  dis- 
tinctly understood  that  I  do  not  claim  that  the  manure  from  a  ton  of 
hay  is  worth  15.30,  as  given  in  the  table,  but  only  according  to  market 
rates  the  value  is  there,  and  that  the  figures  are  relative,  that  is  if  the 
manure  from  feeding  a  ton  of  hay  is  worth  $5.30,  then  the  manure 
from  a  ton  of  cotton  seed  is  worth  $26.62.  This  being  the  case, 
everything  else  being  equal,  we  should  find  the  foods  that  will  make 
the  most  valuable  manure ;  this  is  an  important  point  in  feeding.  In 
getting  these  figures,  I  assume  that  eight  per  cent,  of  the  nitrogen  of 
the  food  goes  into  growth  of  the  beast  and  92  per  cent,  into  the 
mannre  heap,  20  per  cent,  of  phosphoric  acid  into  the  beast  and  practi- 
cally none  of  the  potash.  Really  our  animals  do  not  grow  in  the  win- 
ter, consequently  throw  off  all  these  materials  in  full  into  the  manure. 
I  have  proposed  to  consider  them  as  growing,  as  they  ought  to,  and  will 
in  good  hands,  and  we  are  advocating  good  farming. 
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TABLE  I, 

Showing  tbe  amount  of  nitroj^en,  phosphoric  acid  aad  potash  in  100  pounds  of  the  fol- 

owing  foods : 


SUBSTAKCS. 


Meadow  hay 

Red  clover 

Potatoes. 

Turnip 

Oarrot 

Wheat  bran 

Linseed  cake. 

Cotton  seed  meal 

Winter  wheat  straw. 

Oit  straw.. 

Corn  fodder. 

Wheat. 

Oat? 

Corn 

Pea« 

Field  beans 


Nitroj^en. 


1.81 

2.14 

0.82 

.26 

.34 

224 

468 

7.00 

0.82 

.40 

.48 

2.08 

L92 

1.60 

3.58 

4.08 


Potash. 


1.71 

1.95 

0.56 

.30 

.82 

1.88 

1.29 

2.18 

.49 

.97 

1.66 

.65 

.42 

.33 

.98 

1.20 


Phosphoric 
acid. 


0.41 

.56 

.18 

.10 

.11 

2.88 

1.94 

2.95 

.23 

.18 

.38 

.82 

.55 

.55 

.88 

116 


Digitized  by  VnOOQ IC 


MANURIAL  VALUE  OP  CERTAIN  FOODS. 


59 


TABLE  II, 

Sbowing  the  amount  of  oitrogeD,  phosphoric  acid  and  potash  in  a  ton  of  the  following^ 
foods  and  the  value  of  the  manure  from  them  after  feeding : 


Substance. 


Meadow  hay. 

Red  clover. 

Potatoes 

Turnip 

Carrot. 

Wheat  bran.. 

Linseed  cake 

Ootton  seed  meal 

Winter  wbeat  straw. 

Oat  straw.. 

Oorn  fodder* 

Wheat .• 

Oat8 

Corn 

Peas 

Field  l>ean8 


Nitrogen. 

Potash. 

Phosphoric 
acid. 

Value  of 

manure  per 

ton  food. 

26.2 

34.2 

82 

6.30 

42.8 

39.0 

11.2 

7.94 

61 

11.2 

3.6 

1.49 

42 

•    6.0 

2.0 

0.91 

4.8 

6.4 

2.2 

1.01 

448 

26.6 

67.6 

10.57 

90.6 

25.8 

88.8 

16.72 

140.0 

43.6 

59.0 

26.62 

6.4      . 

9.8 

4.6 

1.60 

8.0 

19.4 

8.6 

1.94 

9.6 

88.2 

7.6 

2.84 

41.6 

11.0 

16.4 

7.10 

3^4 

8.4 

ll.O 

6.25 

82.0. 

A6 

11.0 

5  80 

71.6 

19.6 

17.6 

11.62 

81.6 

24.0 

28.2 

13.49 

To  give  the  above  tables  standing,  I  will  add  that  the  writer,  in  a 
careful  trial,  got  24^  bushels  increase  of  corn  and  3,400  pounds  of  corn 
fodder  by  the  use  of  1,000  poands  of  cotton  seed  meal  per  acre.  Bran 
is  occasionally  used  for  a  fertilizer  in  the  east  and  elsewhere.  The 
English  buy  our  rich  nitrogenous  foods,  such  as  oil  cake  meal  and  cot- 
ton seed  meal  to  feed  to  make  rich  manure.  Rich  food  for  rich  ma- 
nure is  then  our  course,  and  I  will  assert,  without  fear  of  controversy, 
feeding  of  domestic  animals  is  our  cheapest  source  of  manure. 

Let  us  at  least  feed  our  own  bran,  shipstuff,  middlings  and  oil  cake 
meal.  After  the  above  explanation  I  will  give  analyses 'of  average 
fresh  good  manure. 
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COMPOSITION  OP  CATTLE  MANURE  PER  TON. 


Water 

Oi*ganic  matter.. 

Ash 

Nitrogen... 

Poiash 

Soda.- 

Lime.- 

Magnesia 

Phosphoric  acid 
Sulphuric  acid.. 

Silica. 

Chlorine 


1660.09  pounds. 
280.90       " 
67.6         '* 
12.0         '• 
13.0 

3.4         " 
14.00 

3.4 

6.4  '* 

2.4 
140 

2.0  " 


Yard  manure,  measured  by  the  modern  chemical  theory,  contains 
but  30.4  pounds  of  matter  of  very  great  moment,  this  being  the  amount 
of  the  potash,  nitrogen  and  phosphoric  acid  in  a  ton.  The  water  is  no 
better  than  common  water,  while  the  organic  matter  is  mostly  oxygen, 
hydrogen  and  carbon,  matters  every  plant  can  easily  get.  A  man  can 
carry  out  on  his  shoulder,  in  modern  chemicals,  the  really  valuable 
matters  of  a  ton  of  manure.  Hence,  some  have  called  chemical  farm- 
ing, snuff-box  farming.  Yard  manure  is  very  pretentious  in-  bulk  for 
its  real  material  of  value  in  plant  nutrition. 


PRESERVATION   OF  MANURE. 

As  big  crops  are  based  upon  big  manure  heaps,  and  as  the  great 
bulk  of  our  animal  manures  are  wasted  in  the  State,  we  meet,  in  this 
question  of  preservation  of  manures,  a  most  important  factor  in  its  re- 
lation to  our  future  welfare.  Fortunately  we  have  the  mistakes  of  the 
past  with  the  light  of  progressive  experience  to  determine  our  course. 
There  are  two  grand  avenues  of  waste,  namely :  Leaching  and  washing 
rains  and  the  waste  of  liquid  manure. 

Several  experiments  have  been  made  to  show  the  superior  value 
of  manure  kept  under  cover,  with  the  result  that  housed  manure  has 
invariably  given  the  best  results.  Messrs.  H.  F.  and  A.  Harwood,  of 
England,  according  to  their  careful  trial  of  weighed  manures,  as  re- 
corded in  the  report  of  the  National  Department  of  Agriculture  for 
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1872,  received  four  bushels  of  wheat  more,  or  thirty-five  bushels  per 
acre  for  the  manure  from  a  covered  yard,  and  forty- three  and  one-fourth 
bushels  of  barley  per  acre,  or  five  bushels  increase  from  the  use  of 
such  manure     Other  accounts  give  greater  diflferences. 

Frof.  A.  Voelker,  of  the  Royal  Agricultural  Society  of  England^ 
has  made  the  most  critical  investigations  of  the  influence  of  weather 
and  rains  on  unprotected  manure  yet  recorded.  He  placed  two  lots  of 
manure  under  exposure,  one,  as  usually  exposed,  spread  out  in  a  yard^ 
and  the  other  in  a  large  heap,  and  a  third  lot  was  left  under  cover. 

3,258  POUNDS  IN   HEAP— COVERED. 


NovemlMr  3. 

April  30 

AngusC  23.... 
November  16 


Weight. 


8,268 
1,613 
1,297 
1,235 


Water. 


216.6 
917.6 
663.2 
614.5 


Organic 
Matter. 


919.6 
484.9 
890.8 
408.2 


Mineral 
Matter. 


182  0 
2ia4 
842.9 
812.8 


itrogen. 


2a9 
19.2 
16.5 
18.7 


10,000  POUNDS  IN  HBAP  IN  OPEN  YARD. 


Novembers 10,000 

April  80 

Aug  ust  23 

November  16 


Welgiit. 

Water, 

Organic 
Matter. 

'  Mineral 
Matter. 

10,000 

661.7 

282.4 

669.0 

7,138 

470.7 

167.8 

768.0 

7,026 

630.4 

106.4 

667.0 

6,964 

696.4 

947.0 

840.0 

Nitrogen. 

64.S 
68.9 
46.8 
46.0 
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1,652  POUNDS  SPREAD  IN  YARD. 


November  3 . 

April  80 

August  23.... 
Kovember  15 


Weight. 


Water. 


1,662 

1,429 

1,012 

950 


109.3 
114.3 
709.3 
622.8 


Organic 

Mineral 

Matter. 

Matter. 

659.0 

92.3 

285  6 

105.1 

312.7 

190.9 

327.2 

228.0 

Nitrogen. 

945 
7.7e 
4.14 
3.88 


These  figures  are  fouui  in  Harris  on  Manures,  taken  from  Prof. 
Voelker's  report  to  the  English  Society  alluded  to,  where  they  may  be 
found  in  full.  1  have  also  seen  them  in  full  elsewhere  in  a  special 
work. 

These  facts  can  have  no  force  added  to  them  by  remarks.  They 
«how  that  fifty-nine  per  cent,  of  the  nitrogen,  worth  about  as  much  as  all 
else  left  in  the  manure,  including  the  nitrogen  left,  has  leaked  out  of 
the  manure  exposed.  Spread  in  the  yard  the  table  seems  to  show 
more  mineral  life  than  at  the  start.  This  is  due  to  blowing  winds  and 
to  dirt  shoveled  from  the  bottom  of  the  yard,  as  the  manure  was  taken 
up.  There  would  be  a  very  heavy  loss  of  potash  and  other  minerals 
«hown  if  the  test  had  been  made  for  them. 

The  manure  under  cover  seems  to  have  lost  weight,  but  this  losa 
was  in  water  and  carbon,  matters  of  no  value  practically,  except  an 
indirect  value  for  the  carbon,  as  plants  get  it  easily  from  the  air.  The 
nitrogen  was  nearly  all  left,  and  the  nitrogen  is  worth  a  considerable 
more  than  the  other  materials.  If  ntianure  is  the  measure  of  our  crops, 
then  this  loss  from  exposed  manure  will  cut  down  most  seriously  our 
standard  of  yield.  In  short,  it  teaches  us  that  protection  to  it  is  indis- 
pensible,  and  that  neglect  in  this  direction  is  not  to  be  considered  in 
good  husbandry. 

LIQUID  MANURE. 

Dana,  in  his  *'  Muck  Manual,'"  gives  the  weight  of  liquid  manure 
made  from  cows  yearly,  taken  from  actual  tests,  and  finds  from  800 
pounds  to  1,200  pounds  of  liquid,  and  from  1,400  pounds  to  20,000 
pounds  of  solid  manure.  Dr.  Nichols  analyzed  the  liquid  manure  of 
•eows  and  found  in  a  ton : 
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Nitrogen < 

Phosphoric  acid.. 
Potash 


Id  solids. 


5.11  per  cent. 
8.56  per  cent. 
2.00  per  cent. 


Id  liqaids>. 


17.6  percent. 
10.12  per  cent. 
16.9   percent. 


Taking  Dana's  smallest  numbers  for  yield  of  manure,  and  multi- 
plying by  above  figares  we  have  a  total  product  for  the  year  of: 


Nitro^n 

Phosphoric  acid. 
Potash 


In  solid? 


H5.71  pounds. 
24.85  pound?. 
14.00  pounds. 


In  liquids. 


70.C0  pounds. 
40.48  pounds. 
16.60  pounds. 


Liquid  manure  contains  the  materials  that  have  already  been 
solved  in  the  system  and  passed  off  in  a  state  of  solution  in  the  urine, 
and  is  conseqaently  one  of  the  most  active  manures,  while  soliJ  ma- 
nure is  the  materials  that  remain  undigested  in  the  system.  By  using 
the  value  of  chemicals  before  named,  and  the  value  of  those  same 
chemical  materials  in  solid  manure,  we  get  the  following  table  as  yearly 
value  of  cow  manure: 


In   solids. 

In  liquids. 

Nitrogen........ 

Potash •• 

—• - 

A.t  16  cents,  $5.55 
At  8}  cents,    .49 
At  7J  cents,  1.86 

U  18  cents,  $12.60 
At  4  cents.    2.54 

Phosphoric  acid 

At   9  cents.    3.63 

Total 

$7.70 

$21.77 

Total  value  of  solid  and  liquid  manure,  $29.44.  These  figures  will 
seem  preposterous  to  us  in  Missouri,  and  are  for  manure  here,  but  they 
are  cold  facts  and  serve  to  show  us  to  what  end  a  worn  out  soil  tends. 
The  cows  in  question  were  estimated  as  kept  up  for  the  entire  year, 
and,  of  course,  were  grain  fed.    Of  course  I  do  not  believe  that  we  get 
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this  valae  out  of  manure,  but  that  we  had  better  use  it.  The  liquid  has 
not  the  same  value  for  all  animals. 

A  tew  points  are  to  be  noted :  First,  that  the  liquid  is  worth  more 
than  the  solid;  second,  that  under  our  system  almost  none  of  it  is 
saved  for  our  field  lands  from  our  foods.  What  magnificent  crops  our 
fields  would  give  if  we  saved  all  of  the  solid  and  liquid  manure. 

The  small  amount  of  potash  in  the  liquid  manure  shows  that  the 
loss  of  liquid  manure  leaves  the  solid  manure  a  one-sided  fertilizer,  be- 
ing deficient  in  this  material. 

We  have  a  mass  of  facts  touching  the  value  of  liquid  manure,  and 
the  value  from  each  class  of  animals,  and  its  value  in  practice,  but  I 
only  use  those  given  to  fix  the  necessity  of  preservation  of  this  and 
solid  manure. 

BOW   PRESERVE. 

As  we  have  practically  no  barns  in  Missouri,  I  will  omit  various 
expedients  that  are  resorted  to  in  connection  with  old  barns  that  were 
not  designed  in  their  making  for  preserving  manure,  and  name  two 
substantial  methods  of  saving  both  solid  and  liquid  manure.  The  first 
is  by  cellars  beneath  barn  stables  whose  floor,  the  cellar,  is  made  water- 
tight by  various  processes.  This  includes  drainage  of  the  cellar  and 
Bpouts  to  the  eves  to  carry  away  water  that  might  flood  the  cellar  and 
leaoh  the  manure  or  injure  the  floor  of  the  cellar.  The  water-tight 
vault  need  not  cover  only  the  section  of  cellar  beneath  the  stalls  and 
be  large  enough  to  hold  the  manure  for  the  winter  or  for  part  of  the 
winter.  To  accomplish  this  purpose,  the  bottom  of  the  vault  will  be 
water-tight  and  the  sides  built  up  one  and  one- half  to  two  feet.  The 
liquid  will  not  fill  it  as  the  solid  manure  will  absort  this  liquid  gradu- 
ally as  its  own  water  is  evaporated. 

The  bottom  of  the  cellar  may  be  cemented,  as  is  customary  to  do 
water-tight  vaults,  with  sand,  gravel  and  cement. 

On  level  grounds,  or  prairies,  the  system  now  advocated  by  those 
who  object  to  a  manure  vault  under  the  cattle  on  the  score  of  health, 
will  work  admirably.  A  small  building,  as  an  annex,  is  added  to  the 
barn,  entirely  devoted  to  manure.  It  is  dry  a  few  feet  below  ground 
and  made  water-tight,  and  a  track  runs  from  this  behind  the  stalls 
of  all  of  the  cattle.  From  a  water  tight  floor  the  manure  is  daily  run 
off  on  a  tilting  box,  set  on  iour  wheels,  to  the  vault  where  it  is  easily 
dumped.  This  system  keeps  the  odors  from  the  barn  and  is  quite  as 
cheap  or  cheaper  than  a  cellar.  I  prefer  a  well  ventilated  and  lighted 
cellar  under  a  floor  so  well  laid  as  to  prevent  the  contaminated  air 
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from  rising  save  by  the  ventilators.  This  saves  labor,  as  the  manure 
goes  by  gravitation  through  scuttle  or  trap  doors  very  easily. 

Whichever  method  we  use  we  shall  find  it  well  to  keep  the  cattle 
on  raised  platforms  behind  which  a  depression  four  inches  deep  and 
eighteen  inches  wide  receives  and  holds  the  daily  droppings.  From 
such  stables  many  prefer  to  draw  the  manure  daily  to  the  field. 

All  this  involves  barns  and  capital.  Barns  and  capital  are  indis- 
pensible  to  successful  farming  of  the  best  type,  and  like,  other  indus- 
tries, we  have  got  to  use  the  conditions  of  success. 

APPLICATION    OF    MANURB. 

There  has  been  more  controversy  over  the  application  than  over 
the  preservation  of  manure.  Get  it  and  apply  it  as  we  will,  only  get 
it.  Modern  researches  have  shown  that  certain  strong  claims  of  the 
past  and  present  are  not  so  important  as  supposed.  Plow  in  at  once^ 
was  a  fixed  law  of  not  long  ago,  and  is  the  law  with  some  now.  Voel- 
ker's  trials  did  not  show  much  escape  of  ammonia  into  the  air,  but 
great  losses  by  leaching.  If  the  manure  is  spread  evenly  it  will  wash 
into  the  soil.  Thus  spread,  it  will  not  lose  so  much  in  the  air  as  was 
formerly  supposed.  Voelker  found  that  fresh  manure  contained  little 
free  ammonia,  (ammonia  contains  the  nitrogen),  that  free  ammonia 
was  generated  by  heating  or  decomposition,  but  that  as  this  decompo- 
sition progressed,  plaster  or  sulphate  of  lime  and  certain  organic  acids 
were  formed  that  fixed  the  ammonia.  Thus,  Nature  provides  for  the 
saving  of  that  which  she  most  needs  for  crops.  In  heaps,  when  it  fer- 
ments, it  loses  but  little  of  nitrogen  unless  heating  progresses  too 
rapidly,  or  when  the  due  proportion  of  moisture  is  exhausted  when 
ammonia  escapes  rapidly.  Horse  manure,  containing  little  moisture 
and  loose  or  open  to  air,  undergoes  rapid  decay  and  great  loss  of 
ammonia  or^nitrogen.  To  obviate  this,  water  may  be  sprayed  over  it, 
or  better  still,  have  the  horse  manure  either  thrown  in  with  other 
manure  or  with  pigs  who  tramp  it  down  and  prevent  too  free  access  of 
air.  As  spread  upou  the  surface  of  the  ground,  rains  will  wash  manure 
into  the  ground,  or  if  dry  it  will  not  undergo  much  decomposition  and 
hence  little  loss  of  nitrogen.  . 

These  facts  show,  and  experience  fully  corroborates  them,  that  the 
great  loss  of  manure  exposed  to  the  air  by  volatilization,  heretofore 
claimed,  does  not,  occur.  Yet,  after  more  than  an  ordinary  amount  of 
practical  experience  in  the  use  of  manure  and  some  years  of  experi- 
ments with  it,  I  favor  the  incorporation  of  manure  with  the  soil  as  soon 
as  convenient 
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First,  because  the  manure  in  drouth  is  dried  up  on  the  surface  and 
subject  to  a  little  blowing  of  winds,  and  does  meet  with  a  little  loss  of 
ammonia  bj  escape  into  the  air.  Second,  its  fermentation  in  the  toil 
aiils  the  decomposition  of  the  soil,  and,  as  Renballows  haa  shown^  efltecU 
its  warmth  slightly.  Third,  if  a  very  rainy  time  oomes  on  we  know  water 
runs  from  the  surface  of  our  peculiar  soils  very  rapidly,  :flooding  oar 
creeks  suddenly,  'fhe  loss  from  the  soil  by  this  means  is  not  nearly 
as  great  as  would  be  expected,  as  soils  have  a  pecuKar  power,  easily 
shown,  of  retaining  the  leachings  that  water  has  brought  upon  it,  even 
though  it  be  running  over  its  surface  slowly.  Yet  a  material  loss  oc- 
curs. I  have  known  manure  spread  in  the  winter  on  frozen  ground  to 
give  wonderful  results^  although  rains  and  thaws  of  snow  were  shed 
from  its  surface. 

Mi^ny  advocate  this  method  of  using  manure,  as  winter  is  a  time 
of  leisure  and  soft  lands  are  then  accessible.  From  even  level  lands 
I  bavQ  seen  colored  water  run  from  newly  manured  frozen  lands,  and 
commend  the  practice  only  as  special  circumstances  seem  to  warrant.  ; 
Fourth,  manure  on  the  surface  tends  to  give  an  unnatural  surface 
developments  of  the  roots  of  plants,  because  phosphoric  acid  especially, 
and  potash  work  very  slowly  into  the  soil,  being  fixed  at  once  on  con 
ta,ct  with  the  surface. 

Manure  should  never  be  left  in  the  little  heaps  in  the  field  so  often 
indulged  in.  Rains  will  carry  this  matter  largely  into  the  soil  under 
the  heap,  will  take  its  most  soluble  materials  and  leave  the  ground,  over 
which  the  manure  is  afterwards  spread,  covered  with  a  poor  manure, 
short  of  potash  and  short  of  crops  as  a  consequence  of  its  previous 
leaching. 

The  point  of  the  location  of  the  heaps  will  bear  a  four-fold  crop 
and  show  for  years,  and  be  a  standing  advertisement  of  a  sloven 
farmer.  For  the  same  reason  the  heaps  must  be  spread  even  and  well 
taken  up  at  the  bottom.  Not  one  farmer  in  a  dozen  does  this  work  for 
his  own  interest 

We  have  prolonged  this  article  beyond  intention,  and  we  will  not 
enter  upon  many  questions  connected  with  the  application  and  prac- 
tical methods  of  using  manure.  I  will  briefly  say  upon  the  question  of 
plowing  in  versus  applying  upon  the  surface,  that  progressive  farmers 
have  been  strongly  favoring  applying  upon  the  surface  of  plowed 
ground,  and  tilling  it  thoroughly  into  the  surface.  The  reasons  are 
apparently  sound.  The  roots  are  mainly  in  the  surface ;  the  mannre 
will  leach  down  fast  enough,  and^the  soil  will  hold  the  manure  from 
evaporation. 
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>  !  The  kind  of  soil  mq&t  determine  the  method.  My  early  views  and 
methods  favored  mingling  the  manare  with  the  surface,  but  they  have 
vndergone  B6m6  changes  for  the  following  reasons,  namely : 

-  li  oor  dry  summers  the  upward  flow  of  water  by  capillarity,  when 
tito'  boil^is  decomposing  fastest,  is  often  greater  than  the  downward 
flow,  as  hygrometers  have  shown,  and  hence  nitrogen  may  be  carried 
to  the  soil  and  volatilized  with  water.  My  second  reason  for  change  is 
the  more  powerful  reason,  that  of  tests  practically.  As  the  following 
facts,  of  the  tests  named  are  the  only  ones  known  to  me,  and  as  the  soil 
here  is  peculiarly  subject  to  loss  from  surface  washings,  and  more  subject 
to  drouth  than  those  of  New  Hampshire,  where  the  trials  were  made,  I 
quote  from  a  bulletin  that  I  there  issued  several  years  ago,  several 
triiHs,  believing  them  quite  applicable  to  our  conditions : 

^^^wo  years  ago  I  gave  the  results  of  different  methods  of  applying 
manures,  and  also  of  the  effect  of  fermenting  manures.  Those  trials 
have  been  continued,  the  reports  of  which  I  now  renew.  Lot  1  had 
eight  cords  of  good  manure  spread  on  top  and  harrowed  in ;  lot  2  had 
eight  similar  cords  plowed  under  seven  inches ;  neither  lot  has  been 
plowed  since  the  first  application  in  1877.  Orop  per  acre,  1880:  4,261 
pounds  dried  hay  for  lot  1 ;  3,936  pounds  dried  hay  for  lot  2.  Orop  per 
acre,  1881 :  2,669  pounds  dried  hay  for  lot  1 ;  3,202  pounds  of  dried  hay 
for  lot  2. 

Of  the  five  crops  taken,  only  four  have  been  weighed.  The  first 
year  to  grass  was  uneven  by  winter- killing,  and  was  therefore  omitted*. 
The  amount  taken  in  four  crops  is  for  lot  1, 19,849  pounds,  or  per  year,. 
4,962  pounds  per  acre ;  for  lot  2,  20,393  pounds,  or  per  year,  5,098. 
Contrary  to  my  early  expectations,  and  prevailing  theories  of  farmers 
and  scientists,  the  manure  plowed  under  has  given  slightly  more, 
practically  the  same  result  as  the  surface-applied,  the  fifth  crop  being 
decidedly  in  favor  of  the  manure  plowed  under.  It  is  to  be  noticed 
that  the  manure  was  never  plowed  up,  as  is  usual,  that  the  land  is 
heavy  clay  or  clayey,  and  that  some  years  the  manure  surface  applied 
did  better  than  when  plowed  under.  Whether  the  latter  difference  i» 
due  to  the  character  of  the  seasons  will  be  a  matter  for  future  consider- 
ation. A  fault  of  the  experiment  is  that  the  manure  was  not  weighed, 
as  it  was  not  at  the  time  the  experiment  was  started,  practicable.  The 
amounts  were  as  nearly  alike  as  I  could  jtidge  them.  The  above  plots 
covered  thirty-five  square  rods  each.  The  following  were  started  in 
1879  and  bad  eight  rods  each,  or  one-twentieth  of  an  acre ;  1,760  pounds 
of  sheep  manure  were  applied  to  each.  As  the  ground  had  been  previ- 
ously plowed,  the  manure  was  not  completely  covered  as  with  the 
other  lot.    It  has"*  not  been  replowed. 
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Crop  in  1880:  Lot  1,  manure  surface  applied,  6,320  pounds  per 
acre;  lot  2,  manure  plowed  under,  4,880  pounds  per  acre. 

Yield  in  1881 :  Lot  1,  manure  surface  applied,  6,000  pounds  per 
acre;  lot  2,  manure  plowed  under,  6,500  pounds  per  acre.  Lot  1, 
second  crop,  1,400  pounds  per  acre;  lot  2,  second  crop,  1,800  pounds 
per  acre. 

The  above  crop  is  hay.  The  average  yield  for  three  years  is  in 
favor  of  plowing  under. 

In  1879,  another  set  was  started  for  continuous  corn  growth,  the 
ground  being  yearly  plowed,  and  having  a  yearly  application  of  manure. 
This  gives  the  condition  of  plowing  down  and  up  again  as  under  ordi 
nary  farm  management.  The  manure  to  these  plots  has  been  weighed , 
not  less  in  either  year  than  ten  tons  per  acre  being  used. 

Crop  per  acre  in  1880 :  Lot  1,  38.4  bushels  of  80  pounds  per  bushel 
lot  2,  30.5  bushels  of  80  pDunds  per  bushel. 

For  lot  1,  the  manure  was  plowed  under;  for  lot  2,  spread  and 
harrowed  under.  The  stover  was  weighed,  but  the  amount  for  lot  2 
lost.  Our  crop  of  corn  for  the  thirty  plots  and  in  general  field  culture 
was  the  most  unsatisfactory  for  that  year  of  any  we  have  taken,  al- 
though a  good  corn  year  for  other  farmers.  1  place  less  reliance  on 
these  results  than  usual,  but  do  not  think  proper  to  omit  them  in  the 
series. 

Crop  in  1881 :  Lot  1,  corn  of  80  pounds  per  bushel,  53  bushels; 
lot  2,  corn  of  80  pounds  per  bushel,  55.9  bushels.  Lot  1,  stover  dried, 
6,200  pounds ;  lot  2,  stover  dried,  5,700 

The  result,  both  for  oats  and  corn  with  a  single  exception  (and  this 
in  proportion  of  seed  to  stalk  probably  no  exception),  shows  that  plow- 
ing under  manure  gives  less  seed  and  more  straw  or  stalk  than  surface 
application  per  acre.  Will  any  one  give  a  sound  reason  for  this?  I 
can  give  one  that  looks  sound,  why  it  should  be  the  other  way.  The 
more  1  weigh  (scale  weighing)  the  more  I  appreciate  the  uncertainties 
of  theorizing,  and  the  need  agriculture  has  of  extensive  experimental 
inquiries  to  furnish  the  facts  upon  which  to  found  farm  laws.  I  may 
also  add  that  the  mere  observations  of  farmers — and  I  willingly  include 
myself  in  the  list— afford  an  exceedingly  uncertain  basis. 

FERMENTED  MANURES. 

I  have  reported  for  the  first  year's  trials,  or  for  1879,  but  will  repeat 
that  the  course  of  results  may  be  seen.  Plots,  one-twentieth  of  an 
acre ;  manure  used,  one  thousand  pounds  after  the  first  year,  taken 
from  behind  the  same  cattle  alternate  days  when  they  had  samv^  foods, 
hence  the  manure  is  identical. 
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Plot  1,  raw  manure,  1,600  pounds.  Yield  in  1879,  11,000  pounds  of 
stoyer  and  8,320  pounds  corn. 

Plot  2,  manure  fermented  down  to  1,350  pounds.  Yield  in  1879,  8,- 
200  poiinds  of  stover  and  6,480  pounds  of  corn. 

Plot  I,  yield  in  1880 :    stover,  3,940  pounds ;  corn,  3,306  pounds. 

Plot  2,  yield  in  1880:    stover,  4,240  pounds  ;  corn,  3,560  pounds. 

Plot  1,  yield  in  1881 :    stover,  3,800  pounds  ;  corn,  4,040  pounds. 

Plot  2,  yield  in  1881 :    stover,  5,600  pounds;  corn,  5,260  pounds. 

Average  of  plot  1 :    stover,  6,247  pounds ;  corn,  5,240  pounds. 

Average  of  plot  2:    stover,  6,013  pounds ;  corn,  5,100  pounds. 

Amount  of  fermented  manure  lost  in  1880,  200  pounds. 

Amount  of  fermented  manure  lost  in  1881,  100  pounds. 

The  manure  was  not  fermented  as  thoroughly  as  I  like  to  have  it. 
I  found  that  in  green  manure  under  cover  it  was  difficult,  in  so  small  a 
lot,  to  get  rea<ly  fermentation." 

I  have  added  the  tests  of  fermented  manure  as  it  accompanied  the 
original  paper  and  is  of  some  interest  in  this  connection.  The  facts  of 
the  trials  explain  themselves. 

In  conclusion,  allow  me  to  express  my  profound  interest  in  higher 
agriculture  in  our  State,  and  belief  in  its  superior  possibilities.  Few 
States  can  equal  ours  in  these  possibilities.  In  the  interest  of  a  better 
agriculture.  I  have  spoken  freely  of  the  errors  of  our  present  type,  nor 
have  I  spoken  hastily,  nor  without  experience. 

For  a  few  years  >our  College  Farm  in  my  charge  has  been  carried 
on  for  future  reisults  as  well  as  for  immediate  results,  blending  the  two 
purposes.  At  present  a  clear  and  distinct  advance  in  its  crop  yield  is 
manifest,  and  so  far  an  advance  as  to  materially  aflFect  its  annual  in- 
come wi<h  a  greater  prospective  increase  in  the  near  future.  Nor  has 
it  been  done  at  the  expense  of  the  State.  The  State  has  been  a  posi- 
tive expense  to  the  farm.  The  use  of  manures  and  rotations  with  good 
tillage  has  allowed  the  farm  to  more  than  meet  expenses  while  increas- 
ing its  ferulity. 

Tliese  personal  remarks  will  be  pardoned  bjr  the  generous  reader, 
for  he  well  knows  that  we  write  against  a  public  prejudice  agamst  scien- 
tific (lata  from  certain  quarters.  I  have  rather  written  from  the  stand- 
point of  experience  and  with  a  desire  to  see  our  crops  more  than  dou- 
ble in  the  next  decade,  and  in  good  hands  multiply  by  them  over  the 
State's  average,  as  may  be  done  and  bring  prosperity. 
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There  are  two  great  departmentt  in  nature :  First,  the  inorganic 
and  second  the  organic  world.  The  air,  the  rocks  and  all  things  destd- 
tnte  of  life  make  up  the  inorganic  world.  The  organic  world  consists 
of  plants  and  animals.  Plants  make  np  the  yegetable  kingdom,  ani- 
mals the  animal  kingdom. 

The  vegetable  kingdom  is  divided  into  two  great  divisions^ 
namely :  First,  the  series  of  flowering  plants.  These  have  true  flowers 
and  produce  true  seed;  as  the  rose,  apple,  the  grasses,  etc. 

Second,  the  series  of  flowerless  plants.  These  do  not  have  true 
flowers  or  seeds.  The  ferns,  mosses,  mushrooms,  etc.,  belong  to  this 
last  named  series.  Flowering  and  flowerless  plants  are  again  divided 
into  classes,  orders,  genera  and  species. 

The  number  of  known  species  of  flowering  plants  amounts  to  about 
100,000.  As  stated  above,  they  are  grouped  into  classes,  orders, 
genera,  etc. 

The  grass  family  (order  Oraminem)  contains  about  4,500  species. 
They  are  found  in  all  parts  of  the  world,  in  the  tropics  many  of  them 
are  large  and  tree  like;  in  the  north  they  grow  mostly  in  bunches. 
Here  in  the  temperate  zone  they  clothe  the  earth  with  a  soft  green 
carpet.  In  the  whole  world  the  order  ranks  third  in  size;  the  ordiar 
Oompositw  (sunflower  family),  with  10,000  species,  is  the  largest.  But 
despite  the  great  size  of  this  order,  only  a  few  of  these  plants  are  of 
any  use  to  man.  The  order  Leguminogae  (pulse  family)  contains 
about  6,500  species,  ranking  second  in  size.  Olover  (^Trifolium pra- 
tense)^  Lucern  {Medicago  sativa)  and  many  other  valuable  plants 
belong  to  this  order.  The  number  of  known  grasses  (species  and 
varieties)  in  the  United  States  is  variously  estimated  at  from  500  to  600. 
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Chray,inhi8  manual  of  Botany,  describes  something  over  200. species 
found  east  of  the  Mississippi  river;   about  130  of  these  are  found  in 

•  Hissouri*  . 

To  most  farmers  grass  is  grass,  and  that  is  all  they  care  about  it. 
Very  few  know  the  importance  of  this  one  order  of  plants.  It  is 
claimed  by  some  that  cotton  is  king ;  but  the  following  figures  will 
show  what  kind  of  a  king  it  is.  The  value  of  the  cotton  crop  of  the 
United  States  for  1882  was  $309,696,500.  The  value  of  the  hay  crop  of 
the  United  States  for  1882  was  $369,958,158  ;  about  one-sixth  more  than 

'  the  cotton  crop. 

$369,958,158  is  the  value  of  the  hay  crop  alone ;  if  we  add  to  this 
amount  the  value  of  corn,  wheat,  rye,  oats  and  barley  we  have  a  grand 
total  of  $1,830,812,689.  Oixe  seventh  of  the  railroads  in  the  United 
States  could  be  bought  with  this  sum. 

In  1882  Missouri  produced  1,066,683  tons  of  hay,  valued  at  $9,079,- 
606,  the  average  yield  per  acre  wa6  1.12  tons,  value  per  ton,  $7,60.  To 
find  the  value  of  our  pastures  is  somewhat  difficult ;  but  they  are  kt 
least  equal  to  that  of  the  meadows.  Assuming  that  the  vialue  of  pastures 

'  and  meadows  are  equal,  then  the  value  of  the  annual  productions  6f 
the  pastures  and  hay  crop  of  the  State  amounts  to  about  $18,159,212.' 

Grasses  furnish  us  with  bread,  and  bread  is  the  staff  of  life ;  they 
furnish  us  with  sugars  and  syrups,  and  last  but  not  least,  they  furnish 
the  materials  from  which  is  manufactured  some  of  the  drinks  that  cause 
80  much  trouble  in  this  world.  But  for  corn,  oats  and  hay  what  would 
our  domestic  animals  do  ?  In  short,  all  flesh  is  grass,  and  grass  is  king. 
It  is  the  clothes  on  our  back,  tbe  shoes  on  our  feet,  and  surely  it  is 

'  worthy  the  name  of  king. 

HOW  TO  DISTlNaUISH  GRAaSBS  FROM  0THB&  PLANTS. 

Grasses  may  be  known  from  other  plants  by  their  jointed  stems, 
.  commonly^  but  not  always,  hollow;  ^nd  by  their  two  ranked  leaves. 

4f  we  examine  any  grass  corn  or  wheat,  for  instance,  we  will  find  tb^t 

the  second,  leaf  stands  on  the  opposite  side  of  the  stem  from  the  first, 
,,and  tbe  third  on  the  opposite  side  from  the  second ;  then  all  the  leaves 

are  in  two  ranks :  one  on  one  side  of  the  stem«  and  one  on  th^  pther. . 
Sedges  are  about  the  only  plants  we  would  mistake  for  grassy,  but 

ii^,  sedges  the  leaves  are  three  ranked.    In  this  arrangement  the  second 
.Jeaf  is  placed  one  third  of  the  waj  round  the  stem,  and  the  th^rd 

leaf  two  thii^4s.t^e  way  round,    The  stems  are  never  hollow,  and  are 

,nsually  three  angled,    Oloyer  is  usually  spoken  of  as  a  grass,  and  its 
^  chepi;cal  composition  is  very  much  like  the  chemical  composition  of 

SQme  grasses.^    But  botanically  there  is  as  much  difference  between 
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clover  and  grass  as  there  is  between  a  corn  plant  and  a  bean  plant. 
The  seed  of  clover  is  divided  into  halves,  as  with  the  bean,  pea, 
etc.,  and  the  young  plant  has  two  seed  leave?,  or  is  Dicotyledonous. 
The  seed  of  grasses  are  not  divided  in  halves,  and  the  young  plant  has 
only  one  seed  leaf,  or  is  Monocotyledonous* 

CHFMICAL   ANALYSIS  OF  GRASSES. 

It  is  strange  that  such  a  small  number  of  the  grasses  are  cultivated. 
We  have  about  130  species  growing  here  in  our  midst,  and  yery  little 
is  known  of  their  nutritive  value.  True,  many  of  our  native  grasses 
have  very  little  value,  and  about  the  only  way  we  have  of  learning 
their  value  is  by  chemical  analysis.  Chemical  analysis  alone  will  not 
tell  us  the  value  of  a  grass.  For  instance,  analysis  may  show  that  a  grass 
is  very  rich  in  nutrative  matter,  yet  the  leaves  of  the  grass  may  be 
covered  with  bristles ;  or  the  grass  may  be  tough  and  wirery.  In  either 
case  the  animal  would  not  eat  it,  and  of  course  the  grass  would  have 
little  value.  Yet  analysis  is  valuable  for  comparison,  we  can  compare 
th^  analysis  of  some  of  our  well-known  grasses  (timothy  for  instance) 
with  the  analysis  of  some  of  our  native  grasses,  and  thus  get  at  their 
probable  value  in  that  way. 

In  order  that  the  reader  may  De  able  to  understand  the  analyses 
that  will  be  given,  a  few  woidi  iici  lite  uutritive  matter  found  in 
grassed  and  other  plants,  will  not  be  out  of  place. 

The  valuable  constituents  of  a  grass,  or  any  forage  plant,  may  be 
divided  into  four  groups,  namely  : 

First,  Albuminoids.— From  these  the  flesh  of  an  animal  is  formed  ; 
by  flesh  we  mean  the  muscles,  tendons  apd  all  the  lean  meat.  They 
are  the  most  important  elements  of  any  food,  and  the  more  albumi- 
noids there  are  present  the  greater  the  value  of  the  food. 

Second,  Carbhydrates. — The  chief  substances  composing  this  group 
are:  starch,  gum,  sugar  and  woody  fibre.  The  carbhydrates  are  the 
heat  producing  principles,  and  according  to  some,  the  oxidation  of  carb- 
hydrates furnishes  some  of  the  muscular  force  exerted  by  the  body. 
The  carbhydrates  are  usually  separated  into  crude  itbre^  and  nitrogen 
free  extract,  and  we  usually  find  an  analysis  reading  that  way. 

Third,  Fats. — These  aid  in  the  digestion  of  the  albuminoids,  and 
are  also  a  source  ot  fat  to  the  animal.  Fat  is  found  in  most  all  plants, 
the  seeds  of  cotton,  flax  and  castor  beans  contain  a  large  quantity  of 
oil  or  fat,  and  the  oil  of  each  forms  an  article  of  commerce. 

Fourth,  Ash. — The  ash  or  mineral  substances  found  in  plants  are 
absolutely  essential  to  animal  growth.  Animals  can  live  only  for  a 
short  time  on  food  free  from  inorganic  or  mineral  matter.    Bat  plants 
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usually  contain  all  that  an  animal  requires,  and  no  special  consideration 
of  the  quantity  is  necessary. 

NUTRITIVE   RATIO. 

The  nutritive  ratio,  which  is  usually  given  along  with  the  compo- 
sition of  a  grass,  is  the  ratio  between  the  fats  and  carbhydrates, 
and  the  albuminoids.  Many  experiments  show,  that  in  order  to  obtain 
the  best  results  from  a  food,  the  ratio  of  carbhydrates  and  fats  to  albu- 
noids,  should  be  in  the  proportion  of  about  five  to  one.  If  the  ratio  is 
wider  than  the  above,  some  of. the  nutrients  will  not  be  utilized.  It  is 
economy  then  to  have  the  ratio  as  near  five  to  one  as  possible.  By  a 
combination  of  foods  we  can  easily  produce  this  result,  but  this  is  a 
wide  field,  and  at  present  we  have  not  the  time  to  discuss  this  matter 
of  food  combination. 

CALCULATION  OF  FODDER  VALUES. 

"The  average  value  of  hay  since  1870  has  been  $12.86  per  ton  ;  and 
this,  taken  in  conjunction  with  the  average  composition  of  Ameri- 
can grasses  analyzed  by  us  gives  the  following  : 

Values  of  the  available  nutrients  of  American  hay  : 

« 

Albuminoids '    3.4  oents  per  lb. 


Fate 

Nitrogen,  free  extract. 


2.03    '  *        *  * 
0.72    ♦*        ** 


Two  or  more  grasses  varying  in  composition  may  have  the  same 
values.  This  means  that  all  are  worth  the  same  as  fodder  if  used  so 
as  to  economize  -all  the  nutrients.  A  clover  hay  whose  composition 
might  be : 


Moistnre 

16.7  per  ct. 
3.2       *' 

Fat ^ 

Nitrogen,  free  extract . . , 
Crude  fibre 

...    Carbhydrates 

32.9       »* 
29.9        '* 

Albuminoids 

11.0        *' 

Aflh 

6.3        •* 

Nutritive  ratio  1  to  8.28,  is  worth,  according  to  the  values  given 
above,  $14.10  per  ton ;  that  is  to  say,  it  contains  nutritive  ingredients 
of  that  value.    If  used  in  combination  with  other  foods,  voc^  in.  ni^jO? 


n 
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gen  bdt  rieb  in  oatbhydrates^  th^  nutritive  ratio  will  be  made  normal 
and  the  full  value  of  the  clover  would  be  realised.  > 

The  ratio  of  fats  and  carbhydrates  to  the  albuminoids  being  1  to 
8.28,  about  35  per  cent  of  the  nitrogen  would  thus  be  fed  at  a  waste  by 
feeding  the  hay  alone;  and  therefore,  while  this  hay^  properly  fed, 
would  have  a  nutritive  value  of  $14.10  per  ton,  only  $11.50  would;  be 
economically  fed,  while  the  remaining  $2.60  worth  of  material  would 
simply  serve  the  purpose  of  an  equivalent  amount  of  carbonaceous 
food  at  a  much  less  market  value."    Dep't  Ag.  Report,  1878. 

Suppose  now  that  we  have  the  analysis  of  a  grass  having  the  fpl- 
lowing  composition : 


AlbomiiioidB 

Grade  fibre 

N.,  free  extract. «...,. .....,^, ........./ 

Fat 


8.9S  pei^«t. 
23.W        ** 
44.96        '< 

a.46        *' 


To  calculate  the  value  of  the  nutrients,  wft  muUiplv  : 


$M  by  3.4  equals... 
S3.94  ) 
44.96  J  ^ 


3.45  by  2.93  equals.. 


Value  of  Albuminoids. 
*•   Carbhydr^^ 


Tau. 


o'lilY 


The  sum  of  the  products  obtained  will  give  us  the  value  of  the  nu- 
trients found  in  lOO  pounds  of  the  grass ;  this  amount  multiplied  by  20 
will  give  the  value  of  nutrients  found  in  one  ton.  This  gives  the  value 
ot  the  total  amount  of  the  nutrients  present ;  but  no  animal  can  dig^t 
all  of  the  nutrients ;  and  of  course  only  those  nutrients  that  are  assimi 
lated  are  of  value  to  the  animal.  fj-ioi/ 

The.  result  of  all  available  experiments  show  that  the  foUowAUjE 
proportions  of  the  different  nutrients'  ^It^  dlf^estible  i  '  ' ' '  '  ' 


.Hi/. 


■'JiMiniihll/; 


Albuminoids.* 

Crude  fibre 

Nitrogen,  free  extract. 
S^t.. 


06  pellet. 
57       ** 
6J>      ** 


cnogir^ 


Digitized  by 


PHLBUic  (TimotbyX  75 


The  above  figures  were  obtained  by  practical  experiments  and  are 
about  the  average  amoualB  digestible. 

To  calculate  the  amount  of  digestible  material  in  a  fodder,  we 
multiply  the  amount  of  each  nutrient  contained  in  tbe*fodder  by  the 
corresponding  digestion  coefficient. 

the  following  calculation  will  explain:  '  ' 

A   POPDini  rOXTAT^« 


Of  Alboininoids,  i^M  per  cent  times  .66,  equal 

Of  Crude  fibre,  98.M  per  cent  times  .67,  equal 

Of  K.  fne  extract,  44.96  per  cent  times  .63,  equal 

Of  Fat,  S.46  per  cent  times  .48,  eqnaL 


Digestible  Albuminoids. 
* '        Crude  fibre. 
*^        N.firee  extract. 
**        Fat. 


We  hope  now,  enough  has  been  said  to  enable  the  reader  to  un- 
derstand the  analyses  that  will  follow.  We  will  next  discuss  the 
grasses,  and  heading  the  list  of  our  most  valuable  grasses  is : 

PHLBUM. 

The  name  Phleum  is  an  ancient  Greek  name,  supposed  to  have 
been  applied  to  typha  (cats- tail). 

Phleum  Pratense  (Timothy,  Herd's  Grass). — ^This  grass  is  a  native 
of  America.  It  was  discovered  by  a  Mr.  Herd,  who  cultivated  it  and 
called  it  Herd's  ^rass.  About  ten  years  After  its  discovery,  it  was 
introduced  into  Maryland  by  Timothy  Hanson.  Its  fame  spread  rap- 
idly, and  it  was  called  timothy  by  the  farmers  who  cultivated  it  at  that 
time.  It  was  introduced  into  England  about  the  year  1770,  and  was 
cultivated  about  sixty  years,  attracting  vety  little  attention  till  1824, 
when  Sinclair's  experiments  were  made. 

As  a  hay  grass,  it  has  no  equal,  being  easily  handled  and  the  best 
grass  we  have  for  marketing. 

Timothy  is  a  perennial,  and  on  dry  soil  the  roots  are  inclined  to  be 
tuberous.  It  bears  grazing  poorly,  as  the  tubers  are  easily  injured  by 
iattle  treading  on  th6m.    Subjoined  is : 
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ways'  analysis. 


Albuminoids 

Fat 

Heat  producing  prinoiple . 

Woody  fibre 

Ash 


Dry. 

11.36] 

per  oent« 

3.55 

Ci 

53.35 

iC 

26.46 

(« 

5.28 

c« 

,  100.00 
Nutritive  Ratio,  1:9.4.  i 


The  roots  of  timothy  do  not  penetrate  the  soil  to  any  great  depth, 
and  they  exhaust  the  surface  soil  very  rapidly.  If  grown  in  good  soil 
and  manured,  timothy  will  yield  three  to  four  tons  per  acre.  The  av- 
erage yield  in  Missouri  is  about  one  and  one  half  tons  per  acre. 

Sow  at  the  rate  of  about  twelve  pounds  per  acre,  if  alone,  but  less 
if  mixed  with  other  grasses. 

dactylis. 

Dactylis  Qlomeraia  (Orchard  Grass). — This  grass  is  indigenous  to 
the  soil  of  America,  and  is  one  of  our  most  valuable  grasses.  The 
leaves  are  broadly  linear,  bluish  green,  spikelets  several  flowered, 
crowded  in  one-sided  clusters,  stems  three  to  four  feet  high,  flowering 
in  this  State  about  the  first  week  in  June.  It  is  not  cultivated  to  any 
great  extent  in  this  section  of  the  country,  but  it  is  attracting  atten- 
tion, and  we  hope  it  will  soon  be  used  more  extensively. 

Mr.  Gould,  of  New  York,  says:  "The  testimony  that  has  been 
collected  from  all  parts  of  the  world  for  centuries  past,  establishes  the 
place  of  this  species  among  the  very  best  of  our  forage  grasses,  and  we 
have  not  the  shadow  of  a  doubt  that  the  interests  of  our  dairymen  and 
graziers  would  be  greatly  promoted  by  its  more  extended  cultivation,** 

It  is  always  found  in  the  rich  old  pastures  of  England  where  an 
acre  of  ground  can  be  relied  on  to  fatten  a  bullock  and  four  sheep.  Or- 
chard grass  has  a  tendency  to  grow  in  clumps  ;  bat  this  can  be  obviated 
by  growing  red  clover  with  it,  and  by  close  cropping.  If  mixed  with 
clover,  it  should  be  sown  at  the  rate  of  one  bushel  per  acre ;  if  alone^ 
two  bushels  per  acre. 
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Albaminoids 

Cmde  fibre 

Kitrogen,  free  extract 

I^t 

Nutritive  Ratio,  1:7 


7.28  per  cent. 
2V.35        *' 
46.92        " 

2  99        *' 


ways'    ANALYSIS. 


Albamlnolds. 
Fatty  matter. 
Carbhydrates. 
Woody  fibre.. 
Aah 


13.33  per  cent 

3.14  »' 
44.32  ** 
33.70      *» 

5.31      *' 


The  two  analyses  are  somewhat  different,  but  the  composition  of 
any  grass  will  vstry  when  grown  under  different  conditions  and  cut  at 
different  stages  of  growth. 

Prof.  Phares,  of  Mississippi,  8a>s :  ''  Sheep  leave  all  other  grasses 
if  they  can  find  this ;  and  acre  for  acre,  it  will  sustain  twice  as  many 
sheep  or  other  stock  as  timothy  or  other  esteemed  pasture  grasses." 

We  have  no  doubt  orchard  grass  is  more  valuable  for  pastures  than 
18  timothy ;  but  timothy  is  not  one  of  our  esteemed  pasture  grasses, 
although  our  best  hay  grass,  and  it  will  be  a  long  time  before  it  is  put 
aside  for  anv  other. 


ALOPECURUS. 

Alopecurus  Pratensis  (iiesidow  Foxtdiil), — This  grass  is  a  native 
of  Europe,  but  has  been  introduced  and  is  common  in  the  meadows 
and  pastures  of  New  England  and  New  York. 

It  rejembles  timothy,  but  the  spike  is  shorter  than  the  spike  of 
timothy,  the  stems  are  upright  and  smooth.  The  leaves  are  three  to  four 
inches  long  and  about  one-fourth  inch  wide.  It  is  a  perennial,  and 
one  of  the  first  grasses  to  start  in  spring.  It  grows  best  on  a  rich  moist 
soil,  and  flowers  in  May  about  two  weeks  earlier  than  timothy. 
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WATS'  ASALTSId. 


AlbumlnoidB. 


Fat. 


Heat  producing  prinoipleii 

Woody  Fibre .J... 

ABh 

Nutritlye  ratio 1:6^ 


P^'f 


13.32  per  oeniL 

43.12        ** 

3^.83        ** 

7.81        *• 


AGK0BT18  (Bent  Grass). 

Five  species  of  Agrostis  are  common  in  this  State. 

Affrostis  vulgaris  (Red  Top). — ^The  spikeiets  of  this  grass  are  one 
flowered ;  the  stems  are  one  to  three  feet  high,  bpright,  or  sometimes  de- 
cnmbent  at  the  base ;  the  leaves  are  narrow  and  from  four  to  eight  inches 
long.  This  is  a  valnable  grass  for  low  wet  meadows.  On  sach  soil  it 
flourishes,  and  produces  a  good  hay.  It  is  often  sown  with  timothy  or 
red  clover.    When  sown  alone,  two  bushels  of  seed  per  acre  is  required. 


ANALYSIS. 


AlbumlnoidB. « i 

11.88  per  cent. 
20  20        ** 

Fiber 

Nitrogen  free  extract 

50  84        ** 

Fat.. ....* 

3.85        •* 

Nutritive  ratio 

l!fi-7 

Affrostis  alba  (White  Bent  Gra8s).^Resembles  the  last;  but  the 
panicle  is  greenish  white  or  barely  tinged  with  purple.  The  stems 
B.t6  one  to  three  feet  high,  sometimes  rooting  at  the  lower  joints.  It  is 
occasionally  found  growing  in  damp  shady  places ;  it  flowers  in  Jttn^ 
and  is  valuable,  like  the  last,  but  we  have  not  heard  of  its  being  culti- 
vated anywhere  in  the  State. 

Agrostis  perennans  (Thin  Grass). — ^The  culms  are  weak  and  slen- ' 
der,  one  to  two  feet  high ;   the  leaves  are  four  to  six  inches  long,  but 
very  narrow ;  'flowers  in  Augtist ;  found  in  damp  shady  woods ;  no  agri- 
cultural value. 
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Agroatis  scahra  (Hair  Grass,  Tickle  Grass). — A  delicate  grass 
very  common  on  rocky  J^^Iji^idea;  tlii,e  (yplin3$kre]Qn^  to  two  feet  hi ^h; 
the  leaves  are  short  and  very  narrow ;  the  parple  panicles  are  large  and 
very  joosoi  and  when  ^d  they  break  offiind  are  tumbled  about  by  the 
wind*    It  is  a  perennial  and  flowers  in  c^une. 

^groatis  elata  is  found  glowing  with  the  others ;  but  it  is  of  no 
agricultural  value. 

POA  (Spear  Grass). 

'The  members' of  tfaisi  jG;;briu^'aYe'alr  itadt^  or  less  valuable ;  and  one 
of  them  {Foa  pratensis)  is  our  well  known  blue  grass.  Gray,  in  his 
Maiiual  of  Botiny,  desbribesiW^lve  species  that  occur  in  the  Uttitiftf 
Stalied^^  east  of  the  Misdssippi <  river,  nih^  of  Which  I  have  found  within^ 

the, borders €|f:ourowji' State,  .\  .  ■.    .    w:) 

,.,The  members  of  ihis  genus  J^ave  two,  to  ten  flowered  spik^lets^,  tJ^O; 
rhachis  or  axis  between  the  flowers^  hairy.  The  glomes  are  mostly 
shorter  than  the  flowers,  and  one  to  three  nerved  j  the  flowering  glumes 
are  membranaceous  (thin  like  a  membrane),  and  five  nerved,  the 
piincipal  nerves  commonly  clothed  at  the  base  with  long  hairs,  or 
long  and  crisped  cob-web  like  wool.    The  culms  usually  grow  in  tufts. 

JF^qa  pratensis  (Kentucky  Blue  Grass). — This  grass  is  so  well  knowii . 
ihat  it  needs  no  lengthy  description.  Many  authors  declare  that  this 
grass  Is  a  native  of  America;  others  claim  that  the  seed  was  brought 
froth  England  and  planted  first  in  Virginia,  and  that  from  Yirgihia  the' 
seed  was  carried  to  Kentucky.  It  spread  rapidly  and  even,  becan^a 
troublesome.  These,  and  many  other  theories,  have  beeju  ftdya^qedy 
as  to  its  origin ;  but  we  have  no  reliable  information  on  the  subject. 

It  flourishes  on  rich  limestone  soil ;  and  this  is  one  of  the  reasons 
why  it  is  so  valuable  in  the  famous  blue  grass  region  of  Kentucky.  It  is 
well  known  in  England;  and  has  been  cultivated  there  for  more  than 
a  century. 

ways'  analysis. 


Albuminoids.. , 

Pat 

Carbhydrate... 
Woody  Fiber. 
Ash 


10.36  per  cent. 

2.63  '' 
43.0«  *• 
38.02       *• 

6.94        '* 
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COMPARISON  WITH  OTHER  GRASSES. 


Albuminoids.. 

Fat 

Carbhydrates. 
Woody  Fiber. 
Ash 


o 

a 

? 

g; 

1 

1 

'5' 

1 

o 

^ 

o 

^ 

• 

: 

r 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

11.53 

11.36 

11.85 

13.32 

3.14 

3.55 

3.17 

2.S2  ' 

44.42 

53.35 

42.24 

43.12 

33.70 

26.45 

32.20 

33.83 

5.31 

5.28 

7.54 

7.81    1 

Per  cent. 

10.36 

2.63 

43  05 

38.02 

5.94 


The  value  of  the  nutrients  present  in  one  ton  of  each  is  as  follows : 


Blue  Grass. 


$14.90 
15.10 


Timothy 

Orchard  Grass j      15 .  40 

Kay  Grass !      15.35 

Meadow  Foxtail |      17.85 

I 

From  the  above  figures  we  see  that  pound  for  pound,  blue  grass  is 
worth  less  than  any  of  the  above  named  grasses ;  and  yet  blue  grass  is 
our  most  valuable  pasture  grass,  because  our  limestone  soil  is  its 
home,  and  on  such  a  soil  it  will  grow  and  flourish,  and  furnish  more 
nutritive  matter  per  acre  than  any  other  pasture  grass. 

It  is  more  nutritious  when  young,   as  the  following  figures  wil 
show : 
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Analysis  of  Poa  pratensia  at  different  stages  of  growth. 


> 

cr 

g. 

p 

o 

Crude  Fiber 

■r 

X 

^ 

r 

I 

0 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Panicle  just  viBlble 

19.88 
16.21 
12.61 
12.49 

18.43 
22.83 
23.76 
24.34 

48.76 
61.32 
61.43 
52  64 

4.88 
4.07 
3.90 
4  2f> 

April  23. 
May  1. 
May  21. 
June  8. 

Panicle  spreading 

Pull  bloom  

In  seed » 

From  the  above  fifcares  we  see  that  as  the  grass  grows  older  the 
albuminoids  decrease  and  the  carbhydrates  increase.  We  will  find  this 
to  be  the  case  with  most  of  our  cultivated  grasses ;  but  we  will  speak 
of  this  farther  on.  . 

As  a  hay  grass,  Poa  pratensis  is  not  so  valuable  as  some  others. 
Sinclair  found  that  10,209  pounds  of  green  blue  grass  weighed,  when 
dry,  2,871  pounds;  and  contained  279  pounds  of  nutritive  matter; 
40,837  pounds  of  green  timothy  weighed,  when  dry,  19,397  pounds,  and 
contained  3,669  pounds  of  nutritive  matter;  26,544  pounds  of  green 
orchard  grass  weighed,  when  dry,  13,372  pounds,  and  contained  1,451 
pounds  of  nutritive  matter.  Thus  we  see  that  blue  grass  makes  a  very 
light  hay  ;  and  when  dry  it  contains  a  much  smaller  quantity  of  nutri- 
tive matter  than  either  timothy  or  orchard  grass. 

Mr.  Lear,  one  of  Marion  county's  best  farmers,  says :  ^'My  own  ex- 
perience and  observation  is  that  farmers  do  not  generally  appreciate 
blue  grass  pastures ;  from  the  fact  that  many  of  the  oldest  and  most 
independent  farmers  never  owned  a  blue  grass  pasture,  in  its  true 
meaning.  They  very  rarely  sow  in  land  that  has  been  cleared  up  or 
plowed ;  and  none  of  them  sow  seeds  enough  to  make  a  crop  without 
waiting  sometimes  for  years  for  it  to  take." 

The  rule  is  to  sow  in  the  woods,  or  I  might  say  the  rule  is  not  to 
sow  the  seed  at  all ;  from  the  fact  that  all  over  the  State  it  is  spread- 
ing over  the  commons.  Along  the  roadsides  and  cow  paths  you  can 
find  it,  stealing  its  way  among  the  brush  and  timbers,  showing  clearly 
what  it  would  do  if  it  had  a  chance. 


A.  R.— 6 
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Poa  compreBBa  (Blue  Grass,  Wire  Gras). — This  grass  is  quite 
common  in  the  northern  part  of  the  State,  and  is  often  mistaken  for 
Poa  pratenstBi  but  it  diflFers  from  it  in  having  the  culms  much 
flattened  and  ascending  obliquely  from  a  creeping  base ;  the 
leaves  are  short  and  bluish  screen.  The  panicle  is  dense  and  con- 
tracted, partly  onesided;  the  branches  of  the  panicle  are  commonly 
in  pairs  ;  the  spikelets  are  four  to  nine  flowered,  flat. 

The  flowers  are  linear,  elliptical  and  rather  obtuse.  It  is  usually 
found  growing  along  roadsides  and  in  dry,  sandy  fields ;  flowers  ia 
May. 

Analysis    (Oollier . ) 


Albuminoids 

Crude  fiber 

Nitrogen,  free  extract 

Fat 

Ash 

Nutritive  ratio, 1:  6, 


7.56  per  cent. 
21.75       ** 
49.00       " 

2.95  *» 

4.96  «* 


Cattle  eat  this  grass,  and  seem  very  fond  of  it.  It  grows  in 
bunches  and  forms  a  strong  turf. 

Poa  aerotina  (Fowl  Meadow  Grass). — This  grass  is  one  of  the  best 
we  have  for  moist,  wet  lands.  The  culms  are  two  to  three  feet  high,, 
not  rooting  at  the  base ;  leaves  long  and  narrow ;  spikelets  three  to 
four  flowered  ;  green,  or  often  tinged  with  purple.  It  resembles  red 
top  in  some  respects,  and  hence  the  name  false  red  top. 

Prof.  Phares  says :  "  In  the  eastern  States  it  has  been  cultivated 
for  150  years,  or  longer,  and  valued  highly.  Jared  Elliot,  in  1779^ 
spoke  of  it  as  growing  tall  and  thick,  making  a  more  soft  and  pliable 
hay  than  timothy,  and  better  adapted  for  pressing  and  shipping  for  use 
of  horses  on  shipboard." 

.He  says  it  makes  a  thick,  abundant  growth  on  land  more  moist 
than  is  adapted  to  the  common  upland  grasses,  and  may  be  mowed  any 
time  from  July  to  October. 
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Analysis    (Collier). 

Albtmiinoids 

8.91  percent. 

17.87      ** 

Crude  liber 

KitrogeD  firee  extract 

56.40      '« 

Fat 

2.43      *' 

Ash 

3.63      " 

Nutritive  ratio 1:  10.9 

Poa  hrevifolia  (Short  Leaved  Spear  Grass), — Oalms  one  to  two 
feet  high,  two  to  three  leaved,  the  upper  leaves  short ;  spikelets  three 
to  live  flowered ;  found  growing  in  woods  and  shady  places ;  no  agri- 
cultural value. 

Poa  flexuoaa  has  the  leaves  longer  than  in  the  last ;  the  panicle  is 
very  eflFuse,  its  branches  two  to  four  inches  long;  found  growing  with 
the  last. 

Poa  alsodes  has  the  leaves  very  narrow,  the  uppermost  two  and  a 
half  to  four  inches  loDg ;  the  branches  of  the  panicles  are  usually  in 
threes— flowers  in  June. 

Poa  aylvestria, — Culms  flat,  erect ;  branches  of  the  oblong  pyra- 
midal panicle  short,  in  fives  or  more ;  found  growing  in  rocky  woods — 
flowers  in  June. 

Poa  nemoralis  (Wood  Meadow  Grass). — This  is  a  perennial 
grass,  and  in  moist,  shady  situations  it  will  produce  a  good  crop  of 
hay.  It  is  nutritious,  and  cattle  are  very  fond  of  it*  It  grows  from 
one  to  two  feet  high,  and  has  an  erect,  slender  stem— flowers  in  July. 

Poa  annua  (Low  Spear  Grass). — This  small,  delicate  grass  is  a 
native  of  £urope,  but  has  become  naturalized,  and  is  now  one  of  our 
most  common  grasses.  The  culms  are  three  to  eight  inches  high,  flow- 
ering the  first  of  May,  and  after  flowering  it  dries  up  rapidly,  and  by 
the  last  of  May  it  is  dry  enough  to  burn.  If  the  season  is  favorable,  it 
will  flower  again  about  the  last  of  June,  and  then  dry  up  as  before. 
It  is  said  that  cattle  are  very  fond  of  it;  and  it  is  claimed  by  some, 
that  when  cows  eat  this  grass  it  improves  the  quality  of  the  butter. 
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Ways'  Analysis. 


Albuminoids 

Fat.- 

Heat  producing  principles . 

Woody  fiber 

Ash 


11.83 

3.42 

51.70 

30.22 

2.83 

per  cent. 

(( 

4  t 

i  i 

Poa  arachnifera  (Texas  Blue  Grass). — This  is  a  valuable  grass 
for  the  south,  and  it  is  attracting  attention  in  all  the  southern  States. 

Dr.  Vasey  says :  "This  species  was  first  described  by  Dr.  John 
Torrey,  in  the  report  of  Capt.  Maray's  exploration  of  the  Red  river  of 
Louisiana,  as  havingbeen  found  on  the  head  waters  of  the  Trinity;  and 
named  Poa  arachnifera^  from  the  profuse  webby  hairs  growing  about 
the  flowers.'^ 

FESTUCA  (Fescue  Grass). 

The  members  of  this  genus  have  three  to  many  flowered  spikelets^ 
and  the  flowers  are  not  webby  at  the  base.  The  glumes  are  unequal, 
mostly  keeled  ;  flowering  glumes  three  to  five  nerved,  acute,  pointed  or 
often  bristle  armed.    Four  species  are  found  growing  in  Missouri. 

Festuca  tenella  (Small  Fescue). — This  is  an  annual,  and  grows 
on  dry,  sterile  soil ;  the  spikelets  are  seven  to  nine  flowered ;  leaves 
very  slender ;  culms  six  to  twelve  inches  high ;  of  little  value. 

Featuca  ovina  (Sheep's  Fescue). — Spikelets  two  to  six  flowered » 
leaves  narrow;  culms  six  to  fifteen  inches  high;  a  perennial  grass 
growing  in  dense  tufts.  This  grass  is  rarely  found  in  cultivation  in 
this  section  of  the  country,  but  no  doubt  it  would  prove  a  valuable 
grass  for  growing  on  some  of  our  rocky  hills.  We  have  never  seen  an 
analysis  of  this  species,  but  the  other  fescues  are  rich  in  nutrition,  and 
no  doubt  this  one  is  also. 

Gould  says :  '^  It  forms  the  great  bulk  of  the  sheep  pastures  of 
the  Highlands  of  Scotland,  where  it  is  the  favorite  food  of  the  sheep, 
and  where  shepherds  believe  it  to  be  more  nutritious  for  their  flocks 
than  any  other."  Var  duriuscula  resembles  the  last,  but  it  is  taller 
and  the  panicle  is  more  open— flowers  in  June. 

Featuca  elatior  (Tall  Fescue  Grass,  Meadow  Fescue,  Rendell 
Grass). — Spikelets  five  to  ten  flowered  ;  culms  one  to  four  feet  high ; 
the  leaves  are  about  twelve  inches  long,  and  one-third  of  an  inch  wide. 
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Analysis. 


Albuminoids 

Starch,  gum,  sugar,  etc 

Woody  fiber 

Fat 


12.10  per  cent. 
40.43      ** 
38.71      *' 
3.34      »* 


It  grows  well  on  any  kind  of  soil^  and  flowers  in  June ;  the  roots 
are  long  and  fibrous,  and  they  penetrate  the  soil  eight  to  ten  inches. 
It  is  a  valuable  winter  grass  for  the  soath,  as  it  grows  all  winter.  I 
have  seen  this  grass  four  inches  high  in  mid-winter,  and  it  wab  as 
green  as  our  blue  grass  in  May. 

Featuca  nutans  (Nodding  Fescue). — The  spikelets  of  this  grass 
are  three  to  nine,  flowered ;  the  branches  of  the  panicle  are  long,  and 
bearing  near  their  extremity  the  flowers;  when  the  seeds  rip6n 
they  have  weight  enough  to  cause  the  branches  of  the  panicle  to 
droop,  hence  the  name,  nodding  fescue.  The  culms  are  two  to  four 
feet  high— flowers  in  July. 

LoLiuM  (Darnel). 

Lolium  perenne  (Ray  or  Rye  Grass). — This  grass  is  a  native  of 
Europe,  and  was  introduced  into  this  country  about  a  century  ago. 
The  English  have  praised  it  to  the  skies,  but  it  has  never  been  very 
popular  in  this  country.  It  is  a  perennial ;  and  the  culms  are  two  to 
three  feet  high;  the  spikelets  are  many  flowered,  and  placed  edge- 
wise on  the  rhacbis.  It  succeeds  best  on  moist  land,  and  is  largely 
used  for  lawns  in  conjunction  with  other  grasses.  It  should  be  sown 
at  the  rate  of  about  one  and  a  half  bushels  per  acre — flowers  in  June* 

ways'  analysis. 


Albuminoids 

Fat 

Heat  producing  principles 

Woody  Fiber 

Ash 


11. 85  per  cent. 

3.17  ** 
42.24  '* 
36.20       *' 

7.54        •* 


Digitized  by  LjOOQIC 


86 


MISSOURI  AGRICULTUBAL  REPORT. 


ANTHOXANTHUM. 

Anthoxanihum  odoratum  (Sweet  Vernal  Grass). — This  grass  is  a 
native  of  Europe.  It  is  a  perennial,  and  one  of  the  earliest  grasses  in 
spring.  The  culms  are  slender  and  from  eight  to  eighteen  inches  high; 
the  spikelets  are  three-flowered,  bat  the  lateral  flowers  are  neatral,  and 
only  the  terminal  flower  is  perfect.  It  is  not  considered  a  valuable 
grass  for  hay,  as  the  culms  are  thin  and  have  very  little  foliage.  As 
a  lawn- grass  it  is  valuable,  but  it  should  never  be  sown  alone.  When 
in  blossom  it  exhales  a  delightful  fragrance. 

ways'  analysis. 


Albuminoids 

Fat 

Carbhydrate 
Woody  fiber. 
Ash 


10.43  percent 

3.40       '' 

43.48        ** 

36.36        *« 

6.32        *' 


We  have  now  discussed  most  of  our  valuable  cultivated  grasses; 
true,  we  have  many  others  that  are  valuable  (and  they  will  be  discussed 
in  their  appropriate  place) ;  but  these  have  been  selected  from  the 
large  number  of  grasses  we  have,  as  the  most  valuable  to  the  farmer. 
It  was  our  intention  to  discuss  only  the  grasses  proper ;  but  as  some  of 
our  most  valuable  forage  plants  belong  to  the  order  Leguminoaae^  we 
will  mention  a  few  plants  of  this  order. 

TRiFOLiUM    (Clover). 

The  members  of  this  genus  are  so  well  known  that  little  can  be 
said  about  them  that  will  interest  the  reader. 

Tri folium  pratense  (Red  Clover). — This  is  by  far  the  most  import- 
ant of  all  the  clovers.  It  can  be  grown  for  hay  and  for  pastures,  and 
is  very  rich  in  nutritive  matter,  as  the  following  analysis  will  show ; 


Albuminoids.. 
Carbhydrates. 
Crude  Fiber.. 
Ash 


16.01  per  cent. 

41.00  ** 

35.01  ** 
7.08       *' 
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*The immense  value  of  clover  as  a  crop  preparatory  to  other  crops, 
especially  wheat,  is  well  known,  and  there  is  perhaps  no  way  by  which 
exhausted  lands  may  be  more  readily  restored  to  fertility  and  main- 
tained in  such  condition  than  by  the  use  of  clover;  certainly  there  is 
no  method  which  compares  with  it  in  expense.  Now,  although  clover 
requires  an  amount  of  plant  food,  both  mineral  and  atmospheric,  far 
in  excess  of  a  wheat  crop,  nevertheless  it  is  a  fact  very  well  established, 
that  the  former  crop  may  be  successfully  grown  upon  a  field  where 
wheat  would  invariably  fail  of  a  crop. 

The  reasons  for  this  are  to  be  seen  in  a  comparison  of  the  two 
plants  ;  and  although  il  is  a  thrice  told  tale,  the  subject  especially  in 
'Connection  with  the  plant  under  consideration  is  such  that  every 
farmer  should  practically  understaod  the  matter. 

Clover  and  wheat  then  belong  to  two  families  of  plants,  which  in 
nearly  every  respect  are  in  the  strongest  contrast. 

Clover  is  one  of  the  dicotyledons^  or  those  of  which  the  seed  is 
divided  into  halves.  These  plants  are  characterized  also  by  a  strong 
tap  root  which,  descending  into  the  subsoil,  enables  the  plant  to  secure 
nonrishment  from  beyond  the  reach  of  plants  of  the  other  sort. 

Wheat,  on  the  contrary,  belongs  to  the  monocotyledonous  plants, 
the  seed  of  which  are  not  so  divided  in  halves.  The  roots  of  this 
family  of  plants  are  surface  or  crown  roots,  and  are  destitute  of  the  tap 
root  already  spoken  of. 

Again,  if  we  consider  the  habits  of  growth  of  the  two  plants,  we 
have  in  clover  a  plant  of  continuous  growth  throughout  the  season, 
until  cut  down  by  frost  or  the  scythe  of  the  mower,  and  an  enormous 
leaf  development,  as  compared  with  wheat,  with  its  scant  leafage  and 
its  short  life. 

We  have,  then,  in  clover  a  plant  with  a  tap  root  and  an  enormous 
root  development,  enabling  it  to  seek  out  and  assimilate  mineral  food ; 
with  a  great  extent  of  leaf  surface,  fitting  it  to  take  in  an  assimilate 
atmospheric  food  ;  a  long  period  of  growth,  which  causes  it  to  appro- 
priate the  greatest  amount  of  both  kinds  of  food  and  store  them  up  in 
root  and  stem. 

In  wheat,  on  the  other  hand,  we  have  a  surface  rooted  plant,  a 
scanty  leafage,  and  a  short  period  of  growth.  What  wonder  then  that 
€0  coarse  a  feeder,  as  clover  should  thrive  even  when  so  dainty  a  plant 
as  wheat  would  utterly  fail,  as  is  so  often  the  case.  Bat,  as  will  be 
remembered,  all  this  atmospheric  and  mineral  food  which  has  been 
assimilated  and  stored  up  in  the  roots  and  stems  of  clover  remain  to 
furnish  an  abundant  supply  by  its  decay  te  the  crop  which  shall  suc- 
ceed it."    (Ag.  Report,  1878). 
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Trifolium  repens  (White  Clover).— The  value  of  this  plant  for 
pastures,  and  in  conjuction  with  the  grasses,  is  well  known.  It  is  a 
perennial,  and  the  seed  should  be  sown  atr  the  rate  of  about  six  pounds- 
per  acre.  White  clover  is  valuable  for  the  large  quantity  of  honey  it 
yields,  and  it  is  often  planted  for  that  purpose. 

Trifolium  arvense  (Rabbit  foot  clover). — The  heads  of  this 
clover  are  cylindrical  and  very  soft  and  silky  ;  it  is  an  annual,  and  the 
stems  are  five  to  ten  inches  high. 

Trifolium  reilexum  (Buffalo  Clover). — This  clover  is  a  native  of 
this  country.  The  stems  are  ten  to  eighteen  inches  high,  pubescent 
and  very  stout.  The  flowers  are  larger  than  in  red  clover,  rose  red  or 
white. 

Tripolium  stoloniferum  (Running  Buffalo  Clover).— Stems- 
smooth  with  long  runners  from  the  base ;  it  is  a  perennial,  and  is  found 
growing  in  damp  woods.  The  flowers  are  white  tinged  with  purple,  as- 
large  as  the  last. 

Trifolium  hyhridum  (Alsike). — This  clover  yields  a  large 
amount  of  hay,  and  it  is  said  to  be  superior  to  red  clover  in  feeding 
value. 

Prof.  Phares  says:  *'This  Sweedish  species  is  superior  to  red 
clover  in  feeding  value ;  furnishes  more  fat  and  flesh  forming  prin- 
ciples, and  less  crude  fiber ;  it  is  admirable  for  grazing.  It  is  slow 
taking  possession  of  land,  but  it  is  perennial,  and  does  well  with 
orchard  grass,  both  for  grazing  and  hay." 

Medicaqo  (Medick). 

Medicago  saliva  (Lucern,  Alfalfa). — This  plant  is  now  growik 
extensively  in  California.  It  is  a  valuable  plant  for  California  and 
some  of  the  southern  States,  but  for  our  section  of  the  country  it  is  of 
no  great  importance. 

Prof.  Brewer,  of  California,  says:  "In  cultivation  it  is  probably^ 
the  most  valuable  of  forage  plants  for  warm  and  dry  regions.  The  root 
often  reaches  a  depth  of  eight  to  ten  feet,  and  may  endure  for  many 
years ;  the  herbage  is  very  nutritious,  and  on  deep  soils,  with  proper 
moisture,  it  yields  several  crops." 

In  some  sections  it  is  sown  in  drills  ten  or  twelve  inches  apart.. 
This  process  requires  about  ten  pounds  of  seed  per  acre.  Others  sow^ 
it  broadcast  at  the  rate  of  twenty  five  pounds  per  acre.  If  sown  in 
drills  it  should  be  cultivated  the  first  year,  but  if  sown  broadcast  thi» 
is  unnecessary. 
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AlbamiDoids 

Fat 

Nitrogen  ft^e  extract. 

Crude  fiber 

Ash 


16.27  per  cent 

2.36  *' 
37.30  '* 
35.95      '* 

8.13      »* 


LESPEDBZA  (Bush  Clover). 

Five  species  of  Le9pedeza  are  common  in  Missouri.  They  /2:row  Ott 
poor  Foil  and  cattle  will  eat  them  when  they  can  ^et  nothing  better. 

Z.  piocumhena  is  a  trailing  plant,  covered  with  a  soft  down. 

Z  repens  is  smooth,  except  some  small  scattered  hairs ;  it  is  pros- 
trate, and  grows  on  dry,  sandy  soil. 

Z.  violacea.  (Purple  Bush  Clover.) — The  stems  of  this  plant  are 
upright  and  much  branched ;  the  leaves  are  whitish,  downy  beneath,, 
with  close  pressed  pubescence ;  peduncles  or  clusters,  few  flowered. 

Z.  stuvei.  Stems  upright,  bushy,  downy ;  common  on  dry,  sandy 
soil. 

L,  capitata.    Peduncles  and  petioles  short;  stems  mostly  simple. 
These  plants  are  nutritious,  and  they  may  prove  valuable  on  some  of 
our  poor,  sandy  soil ;  they  belong  to  the  order  Leguminosce  (Pulse 
Family),  along  with  piost  of  our  valuable  forage  plants. 

DESMODiuM  (Beggar  Lice,  Tick  Seed). 

The  members  of  this  genus  are  attracting  attention  in  the  South 
for  their  value  as  forage  plants,  and  as  we  have  several  species  that 
may  prove  valuable,  we  will  give  a  brief  outline  of  their  characteristics^ 
nutritive  qualities,  etc. 

We  are  all  familiar  with  these  plants,  as  they  are  common.  The 
seed-pods  are  roughened  with  minute,  hooked  hairs,  by  which  they  ad- 
here to  the  clothing  of  passers  by. 

D,  canescens.  Stem  loosely  branched,  four  to  five  feet  high ;  hairy ; 
grows  in  moist  ground — flowers  in  August.  D.  Dillenii  and  Z>.  Maril* 
andieum  are  commouj  and  found  growing  on  dry  bills. 
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Analysis    (Collier). 


Albuminoids. 
'Oarbhydrates 

•CelluloBe 

Ash 


Desmodium. 


21.22  percent. 
45.83      *' 
25.39      " 
7.56      '* 


Red  Clover. 


16.0  per  cent. 
41.0      " 
35.0      ** 
7.8      '« 


From  the  above  analysis  we  see  that  these  plants  are  very  rich  in 
albnminoids.  This  analysis  shows  that  Desmodium  contains  more 
than  double  the  albuminoids  contained  in  red  clover. 


IMPROVEMENT  OF  GRASS  LANDS. 

As  a  rule  farmers  give  very  little  attention  to  the  improvement  of 
Iheir  grass  lands  ;  many  of  our  western  farmers  never  sow  any  seed  at 
all,  but  wait  and  let  nature  take  its  course. 

Mr.  Oould,  in  his  work  on  grasses  '^ives  under  the  heading  of 
"*' What  is  requisite  for  the  improvement  oi  our  grass  lands,"  the  follow- 
ing eight  rules ; 

^'First — That  the  special  use  of  each  species  of  grass  should  be  ac* 
curately  ascertained. 

Second — That  the  absolute  and  comparative  yalues  of  each  species 
should  be  ascertained  by  chemical  analysis,  and  by  practical  trials  at 
the  manger,  to  be  tested  by  the  scales. 

Third — ^That  the  adaptation  of  each  species  to  different  soils,  cli- 
mates and  circumstances  should  be  tested  by  thorough  and  repeated 
trials. 

Fourth — That  the  period  of  its  growth  when  ii  contains  the  greatest 
amount  of  those  properties  on  which  its  value  chiefly  depends,  should 
be  thoroughly  investigated,  until  it  is  fully  determined. 

Fifth — We  must  learn  the  kind  of  culture  and  manures  best 
adapted  to  stimulate  its  growth  and  to  increase  its  valuable  properties. 

Sixth — We  must  determine  the  time  of  flowering  of  each  species, 
and  the  period  when  its  seeds  are  ripe. 

Seventh — We  want  to  know  what  kinds  of  insects  prey  upon  each 
species,  and  the  best  method  of  preventing  their  ravages. 

Eighth— The  best  and  most  economical  means  of  curing  and  pre- 
serving them." 
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Some  of  these  are  difficult  questions,  but  study  and  patience  will 
enable  anyone  to  master  them. 

PLANTING. 

Preparation  of  the  land. — The  ground  must  be  plowed  and 
thoroughly  pulverized,  and  the  surface  made  as  nearly  level  as  possi- 
ble. If  the  surface  is  finely  comminuted,  it  will  require  less  seed,  and 
the  young  plants  will  make  a  better  growth,  as  the  young  roots  can  ob- 
tain a  better  footing.  Having  the  soil  well  prepared,  the  next  step  is 
the  sowing  of  the  seed.  The  time  to  sow  will  depend  somewhat  on  the 
weather  and  the  condition  of  the  soil.  Early  in  September,  if  the 
ground  is  moist  and  in  good  condition,  we  can  sow,  and  the  grass  will 
get  a  good  start  before  cold  weather.  Some  prefer  waiting  until  the 
weather  is  sufficiently  cold  to  prevent  germination  ;  if  we  sow  in  this 
way  we  have  the  grass  starting:  early  in  Spring. 

After  sowing  the  seed  it  should  be  lightly  covered  with  a  brush  or 
harrow,  and,  if  dry  weather  is  likely  to  follow,  a  roller  should  be  used. 

MIXTURES  FOR   PERMANENT  PASTURES. 

For  moist  rich  soil :  Kentucky  blue  grass,  5;  white  clover,  4 ;  red 
clover,  6;  sweet  scented  vernal,  4;  orchard  grass,  7;  meadow  fescue, 
2;  wood  meadow,  5. 

For  wet  lands:  White  clover,  10;  red  top,  6;  fowl  meadow,  10; 
rough  stalked  meadow,  5;  Italian  rye  grass,  7. 

For  dry,  sandy  soil :  Meadow  fescue,  7 ;  orchard  grass,  8 ;  sweet 
scented  vernal,  6;  red  clover,  6;  white  clover,  5. 

The  above  mixtures  are  given  merely  as  samples ;  anyone  having 
a  knowledge  of  the  grasses  can  prepare  a  mixture  of  his  own. 

We  have  already  spoken  of  most  of  the  important  meadow  grasses, 
and  we  deem  it  unnecessary  to  repeat  what  has  been  said. 

For  lawns,  the  following  mixture  is  valuable  : 

12  quarts  red  top,  {Agrostia  vulgaris), 
4  quarts  kentacky  blue  grass,  {Poa  praiensis), 
2  quarts  white  clover,  {THfoUum  repena), 
4  quarts  sweet  sceuted  vernal,  {Anthoxanihum  odoratum). 
2  quarts  wood  meadow  grass,  {Poa  nemoi'alia), 
2  quarts  meadow  fescue,  {Festuca  praiensis). 
4  quarts  perennial  rye  grass,  {Lolium  perenne). 
2  quarts  fowl  meadow  grass,  {Poa  aeroiina), 

1  bushel. 


Digitized  by  VnOOQ IC 


HISSOUBI  AeRICULTURAL  RSPORT. 


Sow  at  the  rate  of  two  (2)  bushels  per  acre.  If  sown  early  in  April 
it  will  form  a  good  lawn  by  August. 

WHEN  TO  CUT. 

The  proper  time  for  cutting  grass  is  a  question  that  has  been  dis- 
cuBsed  as  much  as  the  question  of  wheat  turning  to  cheat.  It  is  a  ques- 
tion that  has  never  been  settled,  and  we  need  practical  tests  to  settle 
the  matter.  We  mean  by  practical  tests,' the  feeding  of  grasses  cut  at 
different  periods  of  growth,  noting  the  gain  in  flesh  of  animals  fed  on 
late  cut  grass  and  the  gain  of  those  fed  on  early  cut,  and  observing- 
which  kind  of  hay  will  cause  the  greatest  flow  of  milk,  etc. 

The  only  experiments  of  this  kind  in  this  country  were  made  by 
Prof.  J.  W.  Sanborn,  at  the  New  Hamshire  Agricultural  College. 

After  a  number  of  experiments,  he  concludes  as  follows :  "  I  have 
to  say  that  I  believe  that  timothy  and  clover  hay,  particularly  the^ 
former,  is  worth  more  per  pound,  and  for  timothy  thirty-five  to  forty 
per  cent  more  per  acre  for  cutting  when  sufficiently  out  of  bloom,  than 
when  in  bloom  or  prior  to  bloom.  I  would  not  be  understood  as  say- 
ing that  all  vegetation  thus  advances  in  quantity  and  quality."  From 
some  experience  I  conclude  this  is  true  of  corn  fodder,  that  it  increases 
in  quantity  and  quality,  and  am  inclined  to  believe  it  true  of  most  veg- 
etation. 

The  following  analyses  of  grasses  cut  at  different  periods  of  growth 
were  made  by  the  Department  of  Agriculture  at  Washington  : 
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AGBOSTIS  VULGARIS     (Red  Top). 


Panicle  not  out . . . 
Panicle  out,  closed 

In  early  bloom 

In  fall  bloom 

Seed  in  the  milk... 

Seed  hard 

Seed  mature 


S3 

5 


p 


Percent.   I  Percent. 


13.19 
13.  Gl 
12.73 
11.02 
10.44 
9.44 
8.89 


20.97 
20  87 
21.  W 
22.02 
19.43 
20.66 
21.75 


w 

I 


53.88 
54.13 
54.46 
56.82 
60.02 
58.08 
61.32 


^ 

?» 


Percent.   I  Percent. 


3.77 
4.05 
3.62 
2.87 
3.51 
4.25 
2.74 


s 


June  1 

''      1 
it    ig 

*'    23 

July  1 

"    1 

44      ^ 


PHLBUM  PRATENSE      (Timothy). 


^plke  inyisible 
Spike  visible.. 
Before  bloom . . 
In  early  bloom. 
In  full  bloom . . 
Early  seed 


cr 


Per  cent. 


12.54 
11.90 
10.33 
10.20 
9.90 
12.10 


p 


Per  cent. 


19.91 
21.03 
22.03 
22.70 
21.93 
22.90 


W 


54.31 
57.26 
54.19 
57.21 
58.93 
51.07 


Per  cent. 


i 

1 

: 
Per  cent. 

V 

4.60 

June  1 

3.40 

**      1 

3.63 

**    23 

3.85 

"    23 

3.58 

**     18 

3. 

40 

4  4 

18 
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DACTYLis  aLOMERATA     (Orchard  Grass). 


^ 

Album 

%  * 
Per  cent. 

Per  cent. 

1 

s  . 

a 

rt- 
\ 

Per  cent. 

Per  cent.  . 

Panicle  not  out 

15.97 

10.39 

9.53 

8.25 

18.70 
23.81 
25.40 
27.26 

50.86 
55.04 
53.76 
52.75 

4.12 
3.13 
3.24 
2  ftS 

April  23 

May     4 

'*      13 

Panicle  closed 

In  full  bloom 

After  bloom 

June    ^ 

1 

ALOPECURUS  PRATENSB    (Meadow  Foxtail). 


Heads  just  appearing. . . 

Before  bloom 

In  bloom 

After  bloom 


> 
or 

B 

B 

p 

N.  F.  Extract.. 

rt- 

tr 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

15.73 

18.21 

53.16 

4.69 

April  19 

13.58 

22.40 

51.66 

4.46 

May     1 

10.81 

23.78 

54.30 

3.36 

**      10 

8.62 

25.3(i 

54.35 

3.50 

*«      12 
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POA  PRATENSis    (Kentucky  blue  grass). 


p 
B 


Panicle  just  visible 
Panicle  spreading. 

In  fUU  bloom 

In  seed 


Per  cent. 

19.28 
16.21 
12.01 
12.49 


p 


Per  cent. 


18.43 
22.83 
23.76 
24.34 


W 


Per  cent. 

48.74 
51.32 
51.43 
53. t^ 


^ 
» 


Per  cent. 


4.88 
4.07 
3.90 
3.50 


Jb 

D 

ft 

fi 

pt- 

April  23 

May     1 

*'      21 

'June 

5 

The  preceding  analyses  furnish  the  data  from  which  are  derived  the 
following  general  conclusions,  viz. :  That  as  a  grass  grows  older  its 
contents  of  matter  decreases,  ash  decreases,  fat  decreases,  albuminoids 
decrease,  carbhydrates  increase,  crude  fiber  increases. 

Although  largely  a  matter  of  opinion,  it  would  seem  from  the  fore- 
going results  that  the  time  of  bloom,  or  very  little  later,  is  the  fittest 
for  cutting  grasses  to  be  cured  as  hay.  Later  on,  the  amount  of  fiber 
becomes  too  prominent;  the  stalk  grows  hard  and  indigestible;  and 
the  albuminoids  decrease,  while  the  dry  seeds  are  readily  detached 
fromtheir  glumes  and  loet  with  their  store  of  nitrogen. 

From  the  Woburn  experiments  we  learn  that  Agrostis  vulgaris 
(Red  top)  yielded,  at  the  time  of  flowering,  10,209  pounds  of  grass  per 
acre,  which  lost  in  drying,  6,615  pounds,  and  afforded  532  pounds  of 
nutritive  matter.  Cut  when  the  seed  were  ripe,  it  yielded  9,528  pounds 
of  grass  and  lost  4,764  Rounds  in  drying,  and  gave  only  231  pounds  of 
nutritive  matter. 

Phleum  pratense  (timothy),  grown  on  a  clay  loam,  gave  40,837 
X>ounds  of  green  grass  per  acre,  which  lost  23,480  pounds  in  drying,  and 
gave  1,595  pounds  of  nutritive  matter.  Cut  when  the  seed  was  ripe,  it 
gave  about  the  same  amount  of  green  grass,  but  it  lost  in  drying  21,- 
440  pounds. 

Dactylis  glomerata  (Orchard  grass),  cut  at  the  time  of  flowering,, 
yielded  at  the  rate  of  27,905  pounds  per  acre,  which  lost  in  drying,  16,.- 
045  pounds,  and  gave  1,089  pounds  of  nutritive  matter. 
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Alopecurua  pratensis  (Meadow  fox  tail),  Mr.  Gould  says  of  this 
grass:  "One  hundred  pounds  of  this  grass  gives  only  nineteen  and 
three  quarter  pounds  of  dry  hay,  while  timothy  gives  forty-two  and 
three  quarter  pounds  for  the  same  weight  of  green  grass.'' 

JPoa  pretenais  (Kentucky  blue  grass).  This  grass  gave  10,209 
•pounds  when  green,  and  lost  7,337  pounds  in  drying,  and  279  pounds  of 
nutritive  matter.  Cut  when  the  seed  was  ripe,  it  yielded  8,507  pounds 
to  the  acre,  and  lost  in  drying,  5,101:  pounds,  and  gave  199  pounds  of 
nutritive  matter. 

The  Department  of  Agriculture  at  Washington  has  been  doing  a 
good  work  in  giving  us  reliable  chemical  analyses  of  the  many  grasses. 
But,  as  we  have  already  said,  what  we  wa  it  is  practical  trials  at  the 
manger  and  with  the  scales.  Such  experiments  successfully  carried 
•out,  would  be  of  great  value  to  our  farmers.  This  would  be  a  good 
work  for  our  Agricultural  College,  and  if  successfully  carried  out, 
would  be  appreciated  by  our  farmers. 

CLASSIFICATION  OF  THE  GRASSES. 

We  propose  to  follow  the  arrangement  of  Bentham  and  Hooker,  in 
describing  the  grasses,  beginning  with — 

SERIES  I — PANICEifi 

Spikelets,  consisting  of  one  fertile  terminal  flower,  and  usually  aa 
inferior  one,  which  is  male  or  sterile. 

Group  I. — branches  of  the  simple  panicle  spike-like,  or  variously 
43ranched,  not  produced  beyond  the  spikelets. 

PASPALUM. 

We  know  df  no  common  names  that  have  been  generally  adopted 
for  the  members  of  this  genus  ;  they  are  not  common  in  Missousi,  but 
they  flourish  in  the  southern  States,  and  they  are  ^A^r^  considered  the 
jnost  valuable  grasses  they  have    (See  plate  I.). 

Spikelets  spiked,  or  somewhat  racemed  in  two  to  four  rows  on  one 
side  of  a  flattened  or  filiform  rachis,  jointed  with  their  very  short  pedi- 
cels, piano  convex ;  awnless.  The  spikelets  contain  each  one  perfect 
flower  inclosed  within  two  outer  membranaceous  glumes.  Flowers 
coriaceous,  mostly  obicular  or  ovate,  flat  on  the  inner  side. 

Paspalum  losve  (Smooth  Paspalum). — Culms  two  to  four  feet 
high  ;  leaves  long,  smooth,  or  somewhat  hairy ;  spikes  two  to  six  near 
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the  top  of  the  culm.  It  is  a  perennial,  and  is  found  growing  in  moist 
soil  and  wet  places.  No  doubt  ibis  grass  would  prove  valuable  for 
some  of 'the  lowlands  in  the  southeastern  part  of  the  State.  We  have 
Been  it  growing  naturally  there,  and  many  of  the  culms  were  more 
than  five  feet  in  length. 

Frof.  Phares  says  that  he  has  a  neighbor  who  has  always  been 
widely  known  for  the  good  condition  in  which  he  keeps  all  his  ani- 
'  mals,  and  for  liberal  feeding.  For  twenty-five  years  he  has  been  feed- 
ing this  grass,  and  for  many  years  he  has  had  a  meadow  of  this  grass 
alone,  from  which  without  seeding,  he  annually  mows  about  two  tons 
of  hay  per  acre. 

ANALYSIS.    (Collier. ) 


Albuminoids.. 

Pat 

<;arbhydrate8  . 
Ash 


8.14  percent. 
2.76      '* 
33.00      ** 
6.43      '* 


Paapalum   setaceum. — Culms    one  to  three  feet  high,  slender 
spikes  mostly  solitary  on  a  long  peduncle  ;  dry  fields  and  meadows  ; 
August. 

Paspalum  Muitans* — Culm  one  to  three  feet  long,  with  creeping  or 
floating  base;  spikes  very  numerous  in  a  spiked  raceme  ;  found  grow- 
ing ip  swamps — fiowers  in  August. 

PANICUM  (Panic  Grass). 

Spikelets  panicled,  racemed,  or  sometimes  spiked ;  one  perfect 
terminal  flower,  and  usually  a  rudimentary  one  below;  glumes  two, 
"but  the  lower  one  usually  short  or  minute.  The  members  of  this 
genus  are  common,  and  some  of  them  are  very  rich  in  nutritive 
matter ;  they  may  prove  valuable  on  lands  where  the  better  grasses 
-will  not  grow.    The  following  species  we  have  here : 

Panicum  Miforme  (Slender  Crab  Grass). — Spikelets  crowded* 
two  or  three  together,  about  one-sixteenth  of  an  inch  long — no  agricul- 
tural value. 

Panicum glabrum.-'&^ikeleU  ovoid,  crowded;  the  upper  glume 
about  as  long  as  the  abortive  flower;  found  growing  in  sandy  fields — 
flowers  in  August. 

A.  R.— 7 
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Panicum  sanguinale  (Crab  Grass). — Every  farmer  is  familiar 
with  this  grass,  that  springs  up  as  if  by  magic  in  the  midst  of  his  corn, 
potatoes,  etc.  The  culms  are  erect  or  spreading,  one  to  two  feet  high  ; 
the  leaves  and  sheaths  are  smooth  or  hairy ;  spikes  four  to  fifteea 
(usually  about  six)  at  the  summit  of  the  culm.    (See  plate  II.) 

Analysis.    ( Collier.) 


Albuminoids. : ., 

Crude  fiber 

Nitrogen  free  extract.;. 
Ash 


9.78  percent^ 
32.09      *' 
42.70      ** 

2.82      ** 


Prof.  Phares  says :  "  This  grass  varies  much  in  size,  and  other  re- 
spects according  to  soil  and  season.  Stems  have  been  measured  seven 
feet  long;  it  may  yield  from  one  to  two  tons  of  sweet,  delicious  hay 
per  acre.  According  to  the  Woburn  experiments,  it  yields  6,80S 
pounds  of  grass  per  acre,  which  looses  4^258  pounds  by  drying,  and 
yields  119  pounds  of  jiutritive  extract." 

Panicum  agroatoidea  is  very  common  in  wet  places  ;  culm  one  to 
four  feet  high — flowers  in  August. 

Panicum  proliferum. — Culms  two  to  three  feet  high,  smooth 
leaves  long,  forming  a  tuft  at  the  base  of  the  culm.  Along  the  Missis* 
sippi  river  from  St.  Louis  southward. 

Panicum  capillars  (Old  Witch  Grass).— Culm  upright,  often 
branched  at  the  base,  and  forming  a  tuft;  leaves  large,  and  sheaths 
very  hairy.  This  grass  has  a  large,  loose  panicle,  and  when  dry  they 
are  blown  about  by  the  wind.    (See  plate  III.) 

P.  auiumnaUi  P.  virgatum^  P,  latifolium^  P.  clandestinumy 
P.  microcarpon^  P»  pauciHorum^  P,  dichotomum.  P.  diepauperatum^ 
and  P.  crus-galli^  are  found  growing  in  Missouri,  but  they  are  of  no- 
agricultural  value.    (See  plates  IV.  and  V.) 

SETAKiA  (Bristly  Foxtail  Grass). 

Spikelets  altogether,  as  in  Panicum  proper,  and  awnless,  but  below 
the  spikelets  are  several  (sometimes  one)  bristles  which  are  sup- 
posed to  be  abortive  branchlets. 

Setaria  veriicillata. — Bristles  single  or  in  pairs,  barbed  downwards; 
culm  one  to  two  feet  high ;  flowers  in  August  >  found  in  cultivated 
grounds  near  dwellings. 
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Setaria  glauca  {Boii\&  Grass). — Bristles  in  clusters,  barbed  up- 
wards ;  perfect  flower,  transversely  wrinkled ;  culm  two  to  four  feet 
high.  It  is  a  vile  weed,  and  every  man's  hand  should  be  against  it; 
cattle  will  not  eat  it,  and  insects  spurn  it.    (See  plate  VI.) 

Setaria  viridis  (Green  Foxtail). — Fertile  flower,  striate  length- 
wise ;  bristles  few  in  a  cluster,  longer  than  the  spikelets ;  cultivated 
grounds ;  common. 

Group  2.— Spikes  or  racemes  simple,  solitary,  or  rarely  panicu- 
late ;  spikelets  surrounded  by,  or  intermixed  with  abortive  branches  of 
the  panicle,  forming  a  lobed  or  bristly  involucre  which  is  deciduous 
with  the  spikelet. 

CENCHRUS  (Bur  Grass,  Sand  Bur). 

Oenchrus  triiuloides. — Spikelets  inclosed  in  a  horny  involucre, 
which  is  thickly  clothed  with  hairs  and  studded  with  spinous  pro- 
cesses; grows  in  sandy  soil;  flowers  in  August;  utterly  worthless. 

Group  3. — Spikes  one  to  many,  in  a  common  peduncle ;  rhachis 
produced  beyond  the  uppermost  spikelet. 

Spartina  (Cord  Grass). 

Spartina  cynosuroides  (Fresh  Water  Cord  Grass). — Spikelets 
one  flowered,  much  flattened,  sessile  along  one  side  of  the  long  tri- 
angular rhachis  or  spikes ;  glumes  strongly  compressed,  keeled,  the 
upper  short  armed ;  culm  three  to  five  feet  high  ;  leaves  long  and  cord 
like ;  very  common  along  the  Mississippi  and  Missouri  rivers. 

Analysis  (Collier). 


Albuminoids 

Crude  fiber 

Nitrogen  free  extract. 
Fat 


8  41  per  cent. 
22.10      ** 
46.07      '* 

2.&5      ** 


Cattle  will  not  eat  this  grass  if  they  can  get  better.    It  has  been 
used  in  the  manufacture  of  coarse  paper.    (See  plate  VII). 

Tribe  (2):— Maydjs. 

coix. 

Coix  Lachryma  (Job's  Tears). — Cultivated  for  ornamen^oOQlc 
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TRiPSACUM  (Sesame  Grass). 

Tripsacum  dactyloidea,  A  perennial  grass  with  broad  rough 
leaves,  and  culms  three  to  six  feet  high.  Spikelets  monoecias,  in 
jointed  spikes,  staminate  above,  fertile  below.  Staminate  spikelets 
two,  sessile  at  each  triangular  joint  of  the  rhachis,  forming  a  one-sided 
two  ranked  spike.  Pistillate  flowers  deeply  embedded  in  each  joint  of 
the  rhachis.    Moist  soil;  rare;  flowers  in  July. 

Prof.  Phares  says  :  "  Some  forty  or  more  years  ago  many  people 
in  Louisiana  planted  patches  of  it,  a  few  of  which  remain.  All  kinds 
of  live  stock  eat  it  with  a  good  relish  when  green  and  are  fond  of  the 
sweet,  nutritious  but  coarse  hay."     (See  plate  VIII). 

ANALYSIS.    (Collier's.) 


Albuminoids '    8.62  percent. 

Alkali  extract 

Amylaceous  cellulose 

.Cellulose 

Gum  and  dextrine 

Sugars 

Wax 

Oil 

Ash 


23.09 
20.84 
26.59 
3.66 
8.84 
0.68 
1.72 
5.96 


TRIBE  (3): — ORYZ^. 

Zizania  aguaiica  (Indian  Rice,  Wild  Rice). — This  grass  is  found 
in  great  abundance  in  the  south-eastern  counties  of  the  State.  In 
Mississippi  county  it  is  very  common,  and  is  called  swamp  grass  by  the 
farmers  living  in  that  section.  It  remains  green  all  winter,  and  during? 
cold  weather,  when  the  swamps  are  frozen  and  cattle  can  get  at  it, 
they  eat  it  with  relish.  The  culms  are  eight  to  twelve  feet  high ;  leaves 
broad  and  long. 

The  panicle  is  one  to  two  feet  long,  pyramidal  in  shape  ;  the  lower 
branches  of  the  panicle  are  staminate,  the  upper  erect,  pistillate. 
Grain  slender,  half  an  inch  long. 

Mr.  Gould  says:  "The  Zizania  is  sometimes  found  in  brackish 
waters,  but  its  favorite  haunts  are  in  fresh  waters.  The  Indians  are 
very  fond  of  the  grain,  and  they  store  up  large  quantities  of  it  in  Octo- 
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ber  when  it  is  fully  ripened.  They  gather  it  by  beating  it  off  into  their 
canoes  as  they  paddle  through  it.  But  the  Indians  are  not  the  only 
customers  for  it,  the  reed  birds  {Eniheriza  orysiovora)  resort  in  count- 
less numbers  to  the  muddy  shores  of  our  tide  waters,  when  this  grass 
is  ripe,  and  fatten  upon  the  seed."   Flowers  in  August.    (See  plate  IX.) 

LEERSiA  (False  Rice,  White  Grass). 

The  members  of  this  genus  have  one-flowered  spikelets  crowded 
in  one-sided,  panicled  spikes  or  racemes. 

Leeraia  oryzoidea  (Cut  Grass,  False  Rice). — Panicle  diffusely 
branched  and  often  sheathed  at  the  base,  spikeless,  flat,  rather  spread- 
ing in  flower. 

Leei'Ha  Virginica  (White  Grass). — Panicle  simple.  The  spike- 
lets  closely  appressed  on  the  slender  branches,  around  which  they  are 
partly  curved. 

Leeraia  lenticularis  (Fly  Catch  Grass). — Spikelets  broadly  and 
imbricately  covering  each  other;  panicle  simple,  smoothish.  The 
leaves  and  sheaths  of  these  grasses  are  covered  with  minute  hooked 
prickles ;  They  grow  in  damp  shady  places,  and  are  of  no  agricultural 
value— flowers  in  September. 

TRIBE  (4): — ANDROPOGONEAE. 

Spikelets  arranged  along  the  rhachis  of  the  spike  or  the  branches 
of  the  panicle,  most  commonly  in  two's,  or  the  terminal  ones  in  three's. 
Group  (1):— Spikelets  paniculate. 

ERiANTHUS  (Woollv  Beard  Grass). 

Erianthua  alopecuroidea*— Culm  four  to  six  feet  high,  woolly, 
bearded  at  the  joints;  spikelets  spiked,  in  pairs  upon  each  joint  of 
the  slender  rhachis ;  panicle  contracted,  the  silky  hairs  longer  than 
the  spikelets,  shorter  than  the  straight  awn.  Dry  soil ;  rare  ;  flowers 
in  September. 

ANDROPOGON    (Broom  Grass,  Blue  Joint). 

Perennial  grasses  with  long  rough  leaves  and  wiry  stems.  Four 
species  are  common  in  Missouri. 

Andropogon  furcatua  (Tall  Blue  stem). — Culm  four  feet  high, 
and  leaves  smooth,  bearing  three  to  five  straight  and  rather  rigid 
spikes  together  at  the  naked  summit,  or  fewer  on  lateral  branches. 
This  grass  is  very  common  on  our  prairies ;   it  grows  in  bunches^and 
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flowers  in  September.  The  flowering  culms  are  tough  and  wiry  and 
cattle  will  not  eat  them.  Nurserymen  often  use  the  culms  in  packing 
trees.    (See  plate  X). 

collier's  analisis. 


AlbuminoidB 

6.90  percent. 
21.98        '* 

Crude  fiber 

N.  Free  extract 

49.87        '* 

Fat.. 

2.59        ** 

Andropogon  scoparius  (Slender  Blue  Stem). — Culm  slender,  two 
to  four  feet  high,  with  many  paniculate  branches;  spikes  mostly 
single;  leaves  and  sheaths  hairy ;    common. 

Andropogon  argenteua. — Culm  three  feet  high;  spikes  in  pairs, 
silky,  with  long  white  hairs — flowers  in  October. 

Andropogon  Virginicus  (Broom  Sedge). — Culms  three  feet  high, 
branched  above;  leaves  twelve  to  fifteen  inches  long. 

Prof.  Phares  says :  '*  When  this  grass  dries  in  the  fall  it  may  be 
burned  oft\  and  in  the  spring  the  perennial  roots  send  up  a  new  crop  of 
tender,  nutritious  herbage  which  cattle,  horses,  etc.  relish  and  eat  with 
much  benefit. 

CHRYSOPOGON    (Wood  Grass). 

Chryaopogon  nutans  (Wild  Sorghum).— Flowers  loosely  panicu- 
late ;  fertile  spikelets  one  flowered,  sessile  between  two  pedicellate 
male  or  barren  spikelets  at  the  end  of  the  slender  branches  of  the 
panicle.  The  culms  are  three  to  five  feet  high,  having  at  the  top  a 
shining  brown  panicle.  Flowers  in  September;  found  growing  with 
the  last.    Contains  only  2.74  per  cent,  albuminoids.    (See  plate  XI). 

SORGHUM. 

Spikelets  much  like  the  last ;  glumes  of  the  fertile  spikelets  harden- 
ing after  flowering. 

Sorghum  helapenae  (Johnson  Grass). — This  grass  is  attracting 
attention  in  the  South.  It  is  a  perennial  grass,  and  the  culms  are  from 
four  to  six  feet  long.  It  is  said  to  have  been  introduced  into  this 
country  about  1830. 
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Dr.  Vasey  says:  "  la  1840  or  1845  William  Johnson  of  Alabama 
obtained  some  of  the  seed  and  sowed  it  upon  his  farm,  whence  it 
-derived  its  name  of  Johnson  grass." 


ANALYSIS.    ( Ool  lier's ) . 


AlbnminoidB 

CJrude  fiber 

Nitrogen  free  extract. 

Fat 

Ash 


10.14  per  cent. 
21.17       ** 
44.77        *' 

2.43        ** 

6.92        '* 


S.  vulgare^  Indian  millet ;  S,  cemum^  Guinea  corn ;  and  S.  sacchari- 
num^  the  African  sugar  cane,  belong  to  this  genus. 

Tbibb  (5): — Phalaride^. 

Ehachis  articulated  above  the  outer  glumes. 

phalaris  (Canary  Grass). 

Named  from  the  Qveekphalos^  shining ^  in  allusion  to  the  polished 
palese.  Spikelets  crowded  in  a  dense  or  spiked  panicle.  Two  neutral 
:flowers,  one  on  each  side  at  the  base  of  the  perfect  one. 

-P.  canariensia  (Canary  Seed  Grass). — ^Perfect  flower,  flatish, 
awnless,  of  two  shining  paleae;  glumes  wing  keeled;  culm  one  to 
two  feet  high  ;  cultivated  for  the  seed,  which  is  used  as  food  for  canary 
birds;  found  growing  in  waste  places;  flowers  in  September;  pro- 
duces about  twenty-five  bushels  of  seed  per  acre. 

Antkoxanthum  and  Ahpecurus  belong  to  this  group.  See  culti- 
vated grasses. 

Tribb  (6): — Agrobtidae. 

Spikelets  paniculate ;  rhachis  not  produced  beyond  the  flower. 

ARisTiDA  (Triple  Armed  Grass). 

Glumes  unequal,  often  bristle  pointed ;  lower  pallet  tipped  with 
three  arms,  the  upper  pallet  much  smaller ;  the  culms  are  branching ; 
leaves  narrow,  often  involute.  The  members  of  this  genus  are 
usually  found  growing  along  roadsides,  and  they  are  a  living  evidence 
of  a  worn  out  soil. 
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A.  ramosisaima, — Root  annual;  cnlms  diflfuse ;  awns  very  unequal^ 
the  two  lateral  ones  merely  short,  erect  bristles — flowers  in  August. 

A. gracilis. — Awns  unequal,  but  similar;  culms  slender,  erect,  six 
to  eighteen  inches  high — flowers  in  August. 

A.  purpurascens. — Awns  nearly  equal,  one  inch  long;  culm  sim- 
ple, or  nearly  so ;  leaves  smooth,  involute  when  dry — August.  (See 
plate  XII.) 

Analysis.    (  Col  1  ier) . 


Albuminoids 

Crude  fiber 

Nitrogen  fjee  extract 

Fat 

Nutritive  ratio 1 :  14.8. 


3.70  per  cent« 
28.32        *' 
52.60      '' 
2.22      *' 


A.  ohligantha. — Spikelets  large  ;  awns  one  and  a  half  to  three- 
inches  long;  culms  smooth,  two  to  three  feet  high;  leaves  involute 
when  dry — flowers  m  September. 

A> purpurea  (Western  Beard  Grass). — This  grass  is  common  ia 
the  western  part  of  the  State;  culms  about  two  feet  high,  much 
branched ;  otherwise  as  the  last. 

stipa  (Feather  Grass). 

Spikelets  one  flowered,  terete,  spicate  or  paniculate ;  glumes  nar- 
row, involute,  with  a  simple  twisted  arm  from  the  apex.  Perennials 
with  narrow,  involute  leaves  and  a  loose  panicle.  These  grasses  usually 
grow  in  tufts,  and  they  are  commonly  called  bunch  grasses. 

S.  avenacea  (Black  Oat*  Grass). — Culms  about  three  feet  high  ;. 
panicle  narrow;  awn  twisted,  about  three  inches  long;  leaves  six  to 
eight  inches  long— flowers  in  June. 

S.  f^partea  (Porcupine  Grass). — Culm  two  to  three  feet  high* 
panicle  contracted ;  awn  about  six  inches  long;  flowers  in  June — no- 
agricultural  value. 

Oryzopsis  (Mountain  Kice). 

Spikelets  one  flowered  ;  glumes  herbaceous,  several  nerved,  nearly 
equal,  commonly  rather  larger  than  the  oblong  flower.  Perennials 
with  rigid  leaves  and  a  narrow  panicle. 

0,  melanocarpa. — Culm  two  to  three  feet  high ;  leaves  narrow* 
taper  pointed ;  panicle  simple,  or  sparingly  branched ;  spik^et&loofiejy 
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raceined ;  arms  thrice  the  length  of  the  blackish  paleae.    Cattle  will 
sometimes  eat  this  when  they  are  unable  to  obtain  other  grasses. 

MILIUM  (Millet  Grass). 

J/,  eifusium  is  a  native  of  Europe  ;  the  culms  are  three  to  six  feet 
high,  erect,  and  bearing  seven  to  eight  narrow  leaves ;  panicle  eight 
to  twelve  inches  long,  the  branches  exceedingly  long.  From  the 
^  Woburn  experiments  "  we  learn  that  7,857  pounds  was  cut  from  one 
acre,  and  this  lost  4,794  pounds  in  drying,  and  gave  214  pounds  of  nutri- 
tive matter. 

MUHLENBBRGiA  (Drop  Seed  Grass). 

The  members  of  this  genus  are  quite  common  in  Missouri.  They 
are  found  growing  along  streams  and  in  damp,  shady  places;  they 
are  mostly  perennials  ;  having  one  flowered  spikelets  in  a  contracted 
panicle;  the  culms  and  leaves  are  very  thin,  and  the  hay  is  exceed- 
ingly bulky. 

M.  diifuBa  (Nimble  Will). — Culms  diflfuse,  much  branched,, 
eight  to  eighteen  inches  high  ;  panicle  contracted  rather  loosely ;  many 
flowered. 

ANALYSIS.    (Collier.) 


Albaminoids : 

Crude  fiber 

Nitrogen  free  extract . 
Fat 4.. 


8.57  percent^ 
20  19      *' 
47.44      •* 

1.55      *» 


Prof.  Phares  says :  ^*  The  analysis  shows  that  those  who  esteem  it 
as  a  butter  producing  grass  have  good  reasons  for  their  faith.  Some 
think  it  also  imparts  a  specially  agreeable  flavor  to  butter.  Some  say 
their  stock  are  fond  of  it,  and  that  feeding  on  it  in  the  range,  they  be- 
come sleek  and  fat."    (See  plate  XIII). 

M.  glomerata. — Culms  upright,  one  to  two  feet  high,  sparingly 
branched;  the  simple  panicle  oblong,  linear,  contracted  into  an  in- 
tempted  glomerate  spike — flowers  in  September. 

M-  Mexicana, — Culms  ascending,  much  branched ;  the  branches 
very  leafy;  panicles,  lateral  and  terminal,  contracted;  the  branches 
densely  spike  clustered — September    (See  plate  XIV). 

M.  aoholifera. — Culms  ascending,  sparingly  branched;  panicle 
simple,  contracted— flowers  in  August.  ^.^^^^^  by LjOOQIC 
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Analysis. 


Albuminoids 

<Jrude  fiber 

Nitrogen  free  extract. 
Tat 


17.42  percent. 
15.15      *' 
35.52      ** 
4.94      '* 


M.  sylvatica. — Culmg  ascending,  much  branched,  two  to  four 
feet  high ;  panicles  contracted,  many  flowered ;  grows  with  the  last. 

M.  WilldenoviL—Qvi\m^  upright,  three  feet  high,  simple  or  spar- 
ingly branched ;  panicle  slender,  loosely  flowered  ;  found  growing  in 
rocky  places ;  rather  common — August. 

Brachyelytrum. 

B.  ariatatum, — Spikelets  one  flowered,  with  a  conspicuous  filiform 
pedicel  of  a  second  abortive  flower;  culms  simple,  one  to  three  feet 
high ;  panicle  three  to  five  inches  long.  This  grass  in  not  common  in 
Jk[issouri.  It  flowers  in  August,  and  is  usually  found  growing  in  shady 
places. 

Phlbum. 

P.pratenae  (Timothy). — See  cultivated  grasses. 

SPOROBOLUS  (Drop  Seed  Grass). 

Spikelets,  one  (rarely  two)  flowered,  in  a  contracted  or  open 
panicle;  glumes  unequal,  the  lower  smaller,  often  acute,  unawned, 
one  to  three  nerved. 

S,  cryptandrus^ — Culms  two  to  three  feet  high  ;  leaves  fl%t,  about 
one-fourth  of  an  inch  wide.  The  base  of  the  pyramidal  panicle  enclosed 
in  the  upper  sheath.  This  grass  grows  in  dry  sandy  places,  and  flowers 
in  August.    (See  plate  XV). 

S,  heterolepaia. — ^This  species  is  usually  found  growing  in  dry  sandy 
soil.  It  is  one  of  our  common  grasses,  flowering  in  August.  The  lower 
leaves  are  long  ( I  to  2  feet)  and  narrow,  and  they  become  involute 
when  dry.  When  bruised  the  plant  emits  an  unpleasant  odor.  We 
have  never  seen  cattle  eat  it ;  they  seem  rather  to  avoid  it,  owing  per- 
haps to  its  unpleasant  scent. 

Agroatis, — See  cultivated  grasses. 
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CINNA    (Wood  Reed  Grass). 

C*  arundinacea. — The  spikelets  of  this  grass  are  one-flowered, 
<2rowded  in  an  open  flacid  panicle.  The  glomes  are  lanceolate,  acute, 
strongly  keeled.  The  paleae  are  much  like  the  glomes,  the  lower 
longer  than  the  upper,  short  awned  on  the  back.  The  colms  are  two 
to  five  feet  high;  leaves  long  and  about  three  fourths  of  an  inch  wide ; 
panicle  six  to  fifteen  inches  long,  the  branches  and  pedicels  spreading 
in  fiower,  afterwards  erect.  Flowers  in  August,  and  is  found  growing 
in  damp  shady  woods.    (See  plate  XVI). 

ANALYSIS   (Collier's). 


Albuminoids 

Fiber 

Nitrogen  free  extract 
Fat 


5.33  per  cent. 
25.40        '• 
46.69        *' 

2.65        '* 


DEYEUXIA    (Oalamagrostis). 

D.  Canadensis  (Blue  Joint  Grass). — Spikelets  one-flowered,  and 
often  with  a  rudiment  of  a  second  abortive  flower  in  an  open  purplish 
panicle;  flowers  surrounded  at  the.  base  by  a  copious  tuft  of  white 
bristly  hairs.  This  is  a  valuable  grass  for  wet  meadows.  It  makes  a 
€weetf  nutritious  hay,  which  is  greedily  eaten  by  cattle. 

ANALYSIS. 


Ash 

Fat 

Nitrogen  free  extract 

Crude  fiber 

Albuminoids 


4.65  percent. 

2.33  " 
41.23  " 
44.34        *' 

7.45        *' 


Mr.  Gould  says:  ''It  is  certain  that  cattle  relish  it  very  much, 
both  in  the  green  and  dry  state,  and  when  made  into  hay ;  it  is  equally 
certain  that  the  farmers  who  have  it  on  their  farms  believe  it  to  be 
one  of  the  best  grasses  of  their  meadows.''    (See  plate  XVII). 
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D.confhiiis. — Spikelets  similar  to  the  last;  panicle  enlongated,  nar- 
row, fiv0  to  eight  inches  long  ;  culms  three  to  four  feet  high  ;  flowera 
in  August;  no  agricultural  value. 

AMMOPHiLA    (Calamagrostis). 

Adongifolia, — Spikeiets  one  flowered,  in  acontracted  panicle ;  the 
panicle  is  four  to  eight  inches  long,  closed  at  first  but  afterwards  spread* 
ing.  The  culms  are  four  to  six  feet  high,  stout.  This  grass  is  found 
only  in  the  western  part  of  the  State ;  it  flowers  in  August,  and  ift 
usually  found  growing  in  dry,  sandy  soil. 

TRIBE  (7): — AVENBA. 

Spikelets,  two  to  many  flowered,  paniculate,  or  rarely  spicate. 
DESCH  AMPSiA    (  Aira). 

D,  cceapitosa  (Hair  Grass). — Spikelets  two  flowered,  mostly  in 
a  loose  panicle  with  slender  branches.  The  culms  grow  in  tufts  and 
are  two  to  four  feet  high.  The  leaves  are  flat  and  narrow,  and  involute 
when  dry. 

Dr.  Vasey  says:  "This  is  an  exceedingly  variable  species,  having 
a  very  wide  distribution  in  this  and  other  countries.  It  is  rare  east  ot 
the  Mississippi ;  but  on  the  elevated  plains  and  in  the  Rocky  moun- 
tains, also  in  Oalifornia  and  Oregon,  it  is  one  of  the  common  bunch 
grasses."    (See  plate  XVIII). 

DANTHONiA    (Wild  Oat  Grass). 

The  spikelets  of  this  genus  are  three  to  seven  flowered;  the 
lower  palea  bears  an  awn,  composed  of  the  three  middle  nerves,  which 
is  spirally  twisted  at  the  base. 

jD.  spicata, — Uulms  tufted,  one  to  two  feet  high ;  leaves  short« 
narrow  and  soon  involute.  This  is  one  of  our  most  common  grasses; 
it  grows  abundantly  on  rocky  hills  and  worn  out  soil.  *  We  have  never 
seen  it  eaten  by  cattle,  but  no  doubt  they  would  eat  it  if  nothing 
better  could  be  obtained. 
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ANALYSIS.    (Collier's ). 


Albuminoids 

-Crude  Fiber 

Nitrogen  free  extract. 
Fat 

Asb : 


5.79  percent. 
29.11        " 
56.32        *' 

3.80  *' 
4.38        *' 


TRIBB  (8): — CHLORIDEAE. 

One,  or  rarely  two  fertile  flowers  in  the  spikelet. 
CYUODON    (Bermuda  Grass). 

<7.  dactylon, — This  grass  is  a  native  of  Southern  Europe,  and  is 
now  cultivated  and  naturalized  in  all  our  southern  states.  The  spike- 
lets  are  one-flowered,  with  a  mere  naked,  short,  pedicelled  rudi- 
ment of  a  second  flower.  The  spikes  (3  to  5)  are  usually  digitate  at  the 
summit  of  the  naked  flowering  culms;  the  culms  are  diffusely 
branched,  and  clothed  with  short,  succulent  leaves. 

Prof.  Kilebrew,  of  Tennessee,  says:  "  It  revels  in  sandy  soils,  and 
has  been  grown  extensively  on  the  sandy  hills  of  Virginia  and  North 
and  South  Carolina.  It  is  used  extensively  on  the  southern  rivers  to 
hold  the  levees,  and  embankments  of  the  roads." 

ANALYSIS. 


Albuminoids 

•Crude  Fiber 

Nitrogen  free  extract 
Fat 


13.42  per  cent. 
23.29        ** 
52. CI        *' 
1.57        " 


Unless  protected  it  would  be  winter  killed  in  this  climate;  and 
hence,  it  has  little  or  no  value  with  us.    (See  plate  XIX). 


SOHBDONNARDUS. 


S*  Texanua  {Leptun'ua  pawiculatus) . — Spikelets  solitary  at  each 
Joint  of  the  filiform  rhachis,  and  partly  immersed  in   the  excavation; 
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one  flowered;  culms,  slender,  six  to  twenty  inches  long,  naked  and 
curved  above,  bearing  racemosely  disposed,  thread  like  spikes ;  no- 
agricultural  value. 

BOUTELOUA     (Musklt  grass). 

Spikelets  crowded,  and  closely  sessile  in  two  rows  on  one  side  of  a 
flattened  rhachis,  each  consisting  of  one  perfect* flower  and  a  stalked 
pedicel  bearing  empty  glumes. 

B.  hirsuta. — Tufted;  from  an  annual  root;  eight  to  twenty- 
inches  high;  spikes  one  to  four;  found  growing  in  dry,  sandy  soil^ 
flowers  in  August. 

B.racemosa^iB.  curtiperidula  Or), — Oulms  tufted,  from  peren- 
nial rootstalks;  one  to  three  feet  high  ;  spikes  about  half  an  iifich  long, 
thirty  to  sixty  in  number,  in  a  long,  slender  raceme.  This  grass  is  quite 
common  in  Missouri.-  It  flowers  in  August ;  and  grows  in  dry,  lime- 
stone soil. 

ELEUSiNE    (Grab  grass). 

K  Indica  (Dogs  tail  or  wire  grass).— Spikelets  two  to  six  flowered,, 
with  a  terminal  naked  rudiment,  closely  imbricated  on  one  side  of  a. 
flattish  rhachis  ;  the  spikes  digitate.  Annual  with  flat  leaves ;  culms 
ascending,  flattened.  This  grass  seems  particularly  fond  of  growing  in 
gravel  and  brick  walks,  and  is  often  difficult  to  eradicate. 

ANALYSIS. 


Albuminoids 13.60  per  cent^ 

Crude  Fiber 31 .04        *  * 

Nitrogen,  Free  Extract ;  34.01        *  * 

Fat !    2.14        " 


LEPIOCHLOA. 


L.  mucronata, — Spikelets  many  (three  to  five)  flowered,  the  up- 
permost imperfect,  spiked  on  one  side  of  along  filiform  rhachis;  the 
spikes  racemed,  twenty  to  forty  in  number.  This  is  an  annual  grass, 
and  is  usually  found  growing  in  dry,  sandy  places  ;  flowers  in  August 
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TRiODiA    (Tricuspis). 


Ill 


collier's  analysis.     (Specimen  from  Texas.) 


Albuminoids 

Crude  fiber 

Nitrogen,  free  extract 
Fat 


7.70  per  cent- 
al.74       '* 
46.75        '«^ 

2.05        *' 


TRIODIA    (Tricu  spis ) . 

Triodia  sesleriodis  (Tall  Red  Top). — ^The  spikelets  of  this  grass  are 
five  to  seven  flowered ;  the  glumes  are  shorter  than  the  flowers  ;  lower 
pallet  three  nerved,  the  nerves  extending  beyond  the  edge  into  three 
cusps  or  teeth,  hence  the  name,  tricuspis ;  panicle  large  and  showy 
and  of  a  shining,  purplish  color;  culm  smooth,  three  to  five  feet  high^ 
This  large,  showy  grass  flowers  in  September.  It  grows  in  meadows 
and  pastures,  and  is  one  of  our  common  grasses.  The  culms  are  tough 
and  wiry,  and  cattle  are  not  fond  of  them.  The  long,  wiry  culms  are 
valuable  for  packing  trees,  and  the  grass  is  usually  used  for  that  pur- 
I>08e. 

ANALYSIS. 


Albuminoids 

Crude  fiber 

Nitrogen ,  free  extract 
Pat 


6.30  per  cent^ 
37.72        '* 
48.86        *' 

1.99        •* 


TRIBE  8.— FBSTUCACE^. 

Spikelets  few  flowered ;  flowering  glumes,  mostly  three  nerved^ 
three  to  many  armed. 


ARUNDO. 


A.  Donax  (Giant  Reed  Grass). — A  tall  grass,  native  of  Mexico  ;  cul- 
tivated for  ornament. 
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PHRAGMiTEs    (Reed). 

Name  horn  phragmites^  growing  in  hedges^  which  this  grass  docs 
not.  Spikelets  three  to  seven  flowered,  the  flowers  rather  distant, 
silky,  villous  at  the  base. 

jP.  communis, — Panicle  ample,  flowers  equalling  the  wool ; 
:flowers  in  September;  culm  five  to  twelve  feet  high;  found  growing 
in  swamps  and  near  rivers.  This  grass  is  widely  distributed.  It  is 
found  in  Europe,  Asia,  Africa  and  Australia.  It  is  used  for  thatching, 
and  also  for  making  fences  in  some  sections  of  the  eastern  continent, 

K0ELBRI4. 

K,  cristata. — Spikelets  three  to  seven  flowered,  crowded  in  a 
«dense,  narrow,  spike-like  panicle  ;  glumes  membranaceous,  keeled,  un- 
equal, lanceolate;  culms  one  to  two  feet  high  ;  root- leaves  twelve  to 
eighteen  inches  long;  flowers  in  July,  and  is  usually  found  growing  in 
dry,  sandy  places.     (See  plate  XXIII). 

Dr.  Vasey  says :  "  This  grass  has  a  very  wide  difi'usion,  both  in 
this  country  and  in  Europe  and  Asia.  It  favors  dry  hills  and  sandy 
prairies,  and  on  the  great  plains  it  is  one  of  the  commonest  species.'' 

EATONIA. 

Named  for  Amos  Eaton,  author  of  '^  A  Manual  of  Botany  of  the 
United  States."  Spikelets  usually  two-flowered,  with  an  abortive  rud- 
iment, numerous,  in  a  contracted  or  slender  paoicle,  smooth :  glumes 
somewhat  equal  in  length,  but  very  dissimilar,  a  little  shorter  than  the 
flowers;  the  lower  narrowly  linear,  keeled,  one  nerved;  the  upper 
broadly  obovate,  folded  round  the  flowers. 

J^.  obtusata. — Panicle  dense  and  contracted ;  culm  one  to  two  feet 
high; , flowers  in  June ;  found  growing  on  dry  hills ;  common. 

J^.  Pennsylvania, — Panicle  long  and  slender,  loose;  flowers  in 
June;  found  growing  in  moist  woods,  usually  near  streams.  Cattle 
will  sometimes  crop  the  species  of  this  genus  when  young,  but  it  soon 
becomes  converted  into  woody  fiber^  and  is  then  avoided  by  all  ani- 
mals.   (J.  S.  Gould.) 

Eragrostis. 

Neme  from  era^  earthy^  in  allusion  to  the  procumbent  habit  of  the 
original  species.     Spikelets,  two  to  seventy  flowered;    lower  palea 
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three  nerved,  not  webby  haired  at  the  base;  culm  often  branching; 
leaves  linear,  frequently  involute ;  throat  of  the  sheath  clothed  with 
long  hairs.    Graceful  grasses,  but  they  have  no  agricultural  value. 

E^reptans. — Flower  branches  two  to  five  inches  high;  spikelets, 
ten  to  fifty  flowered  ;  flowers  in  August ;  found  growing  along  streams 
in  sandy  or  gravelly  soil. 

E,  P(Boide8^ — Calms  six  to  fifteen  inches  high;  spikelets  eight  to 
twenty  flowered;  smooth,  except  the  lower  sheath,  which  is  often 
hairy.    (See  plate  XXIV. ) 

Var.  raegaatachya. — Spikelets  ten  to  fifty  flowered ;  sheaths 
mostly  glabrous.    (Native  of  Europe.) 

E,  pilosa. — Spikelets  five  to  ten  flowered;  culm  six  to  twelve 
inches  high ;  flowers  in  September;  sandy  soil ;  common. 

E.  Frankii, — Spikelets,  two  to  five  flowered;  culm  sparingly 
branched;  eight  to  eighteen  inches  high  ;  flowers  in  September. 

E.  capillar U,—^^ikQ\Ql  two  to  four  flowered ;  panicle  one  to  two 
feet  wide,  becoming  very  difi'use  ;  flowers  in  August ;  common  in  dry 
«nd  sandy  fields. 

E,  peciinacea. — Spikelets  five  to  fifteen  flowered;  panicle  wide 
And  diffuse,  pulpish  tinged ;  main  branches  of  panicle  bearded  in  the 
Axils. 

Var.  spectabiles. — Spikelets  larger,  mostly  smooth ;  flowers  in 
September;  found  growing  in  meadows  and  pastures;  common. 

E.  tennis, — Spikelets  two  to  six  flowered  in  an  open  difi'use  pani- 
cle; culms  one  to  two  feet  hight;  leaves  rigid,  one  and  a  half  to  two 
feet  long;  flowers  in  August;  and  is  usually  found  in  dry,  sandy  soil. 

Mblica. 

Name  from  melo — honey.  Spikelets,  two  to  five  flowered ;  usually 
convolute  around  each  other;  the  upper,  one  to  three  flowered,  imper- 
fect; glumes  usually  large,  scarious  margined,  convex,  obtuse. 

M.mutica. — Panicle  simple  or  branched;  glumes  unequal,  the 
larger  almost  equalling  the  spikelet ;  a  perennial  grass  growing  in 
tufts ;  usually  found  in  damp,  shady  woods ;  flowers  in  June. 

DiARRHKNA. 

Name  composed  of  dis^  two^  and  arren^  man ;  from  the  two  stamens. 
D.  Americana, — Spikelets  several  flowered,  the  uppermost  imper- 
fect; glumes  unequal,  shorter  than  the  flowers;  paniclo  narrow  and 

AE— 8 


Digitized  by  i^OOQ  IC 


1 1 4  MISSOURI  AGRICU  LTUB  AL  REPORT 

loose ;  a  perennial  grass  with   smooth  culms  two  to  three  feet  high  ; 
flowers  in  July ;  found  in  shady  woods ;  no  agricultural  value. 

Uniola  ( Spike  Grass). 

Spikelets  closely  many  flowered,  very  flat,  and  two-edged;  one  or 
more  of  the  lowest  flowers  sterile;  glumes  lanceolate,  compressed, 
keeled. 

TJ.  Za^z'/bZia.— Spikelets  nine  to  thirty  flowered ;  panicle  open ; 
flowers  acute,  all  but  the  lowest  perfect;  flowers  in  August;  culm 
three  to  four  feet  high ;  found  growing  on  damp,  shady  hillsides.  This 
is  a  beautiful  grass  with  large  drooping  spikelets,  and  broad  leaves ; 
cattle  are  fond  of  it.    (See  plate  XXV.) 

Analysis. 


AlbaininoidB 

Crude  fibre 

Nitrogen  free  extract 

Fat 

Nutritive  ratio 1 :  3.4 


9.32  percent. 
31.91      ** 
29.25      " 

2.67      ** 


Baizi. 

Name  from  hrizo^  to  slumber — in  allusion  to  the  pendant  branches. 

B.  maxima. — Spikelets  many  flowered,  ovate  or  heart  shaped; 
glumes  roundish,  unequal,  purple.  A  showy  grass,  often  cultivated  for 
ornament.    (Native  of  Europe.) 

Glycbna  (Manna  Grass). 

Name  from  ^ Inker osj  sweet— in  allusion  to  the  taste  of  the  grain.. 
Spikelets  terete  or  flattish,  several  too  many  flowered,  in  a  narrow  or 
diffuse  panicle;  flowers,  mostly  early  deciduous,  by  the  breaking  up  of 
the  rachis  into  joints;  glumes  shorter  than  the  flowers,  unequal,  mem- 
branaceous, one  to  three  nerved;  peleae  nearly  equal,  the  lower 
rounded  on  the  back. 

O.  Canadensis  (Rattle  Snake  Grass). — Spikelets  six  to  eight  flow- 
ered; panicle  oblong,  pyramidal;  culmn  two  to  three  feet  high;  found 
growing  in  wet,  swampy  places;  flowers  in  July.    (See  plate  XX1X.> 


BROMUS    (Cheat  Orchis). 
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Q.  nervata. — Spikelets,  three  to  seven  flowered ;  panicle  capillary ; 
colm  one  to  three  feet  high ;  flowers  in  Jane  ;  very  common  ;  found 
growing  in  small  streams  and  shallow  water. 


XLJMAJLX 

0i». 

AlbumlnoidB 

8.0G  per  cent. 
24.17      ♦* 

Crude  fiber 

Kitrogen  free  extract 

45.43      ** 

Fat 

2.74      *' 

Nutritive  ratio 

..1:  6. 

O.  Huitana^ — Culms  three  to  four  feet  high,  thick  and  leafy  ;  found 
growing  in  shallow  water.    (Jackson  Co.  Bush.) 

O.  arundinacea  (Tall  Red  Grass). — Spikelets  five  to  nine  flowered  ; 
panicle  large,  eight  to  fifteen  inches  long ;  culm  three  to  four  feet  high, 
very  leafy;  fiowers  in  June ;  found  growing  in  wet  places.  (See  plate 
XXVIII). 

BROMUS    (Cheat  Orchis). 

Spikelets  five  to  many  flowered,  in  a  dense  or  difl'use  panicle  ; 
glumes  unequal,  membranaceous,  the  lower  one  to  five,  the  upper  five 
to  nine  nerved,  awned  or  thistle  pointed  from  below  the  mostly  two 
cleft  tip. 

B^  secalinua  (Cheat). — Spikelets  eight  to  ten  flowered;  panicla 
spreading ;  flowers  in  June ;  common  in  wheat  fields.  This  grass  has 
no  value  and  is  universally  regarded  as  a  pest  in  the  grain  field. 

ANALYSIS. 


Albuminoids 

Crude  fiber , . . . 

Kitrogen  free  extract 

Fat 

Nutritive  ratio 1 :  8.2. 


6.61  percent. 
20.39      *' 
49.11      '' 

3.30      " 


(See  plate  XXXI). 
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B.  racemoaus. — Panicle  erect,  contracted  in  fruit;  flowers  closer 
and  more  imbricated  than  the  last;  flowers  in  June;  found  with  the 
last. 

B,  kalmii  (Wild  Cheat). — Spikelets  seven  to  twelve  flowered, 
densely  e ilky  all  over ;  panicle  simple,  three  to  four  inches  long ;  culm 
two  to  three  feet  high;  flowers  in  June;  woods;  common;  perennial. 

B,  cilliatus. — Spikelets  seven  to  twelve  flowered;  panicle  com- 
pound, very  loose;  flowers  lanceolate,  tipped  with  an  awn  half  to 
three-fourths  of  its  length;  flowers  in  August. 

B.  sierilis. — Panicle  very  loose,  the  slender  and  nearly  simple 
branches  drooping ;  spikelets  six  flowered  ;  flowers  long  awned ; 
flowers  in  July ;  native  of  Europe. 

AGROPYRUM    (Triticum). 

Spikelets  several  flowered,  compressed,  keeled,  single  at  each  joint 
and  placed  with  the  side  against  the  rhachis. 

A.  repens  (Couch  Grass). — Spikelets  four  to  eight  flowered  :  culm 
two  to  three  feet  high  ;  rootstocks  extensively  creeping.  This  is  a  vile 
weed,  and  when  it  has  obtained  a  footing  is  very  difficult  to  get  rid  of. 
(See  plate  XXXII.) 

A.  canium  (Awned  Wheat  Grass). — No  creeping  rootstocks;  spike- 
lets four  to  five  flowered ;  culms  one  to  two  feet  high ;  leaves  flat ; 
flowers  in  July. 

HORDBUM    (Barley). 

Spikelets  one  flowered,  with  an  awl  shaped  rudiment  of  a  second 
flower,  three  at  each  joint  of  the  rhachis,  the  central  spikelet  of  the 
cluster  perfect  and  sessile,  the  latteral  ones  shut,  stalked  and  imper- 
fect; glumes  side  by  side,  two  to  each  spikelet,  or  six  at  each 
joint. 

H.  jubatum  (Squirrel- tail  Grass). — Spikelets  as  in  the  generic  de- 
scription; the  awn  of  the  perfect  flower  two  inches  long ;  flowers  in 
June.  Occasionally  cultivated  for  ornament;  has  no  aricultural 
value ;  perennial. 

H,  pusillum, — Lateral  flowers  awnless  but  pointed,  perfect  flower 
bearing  an  awn  nearly  twice  the  length  of  its  palea ;  flowers  in  June  ; 
culm  four  to  ten  inches  high ;  pastures  ;  rare. 

II.  vulgaris  is  the  cultivated,  two-rowed  barley. 

II,  distichum  is  the  four  and  six  rowed  barley. 
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ELYMUS    (Wild  Rye). 

From  the  Greek  elno^  to  roll  up,  in  allusion  to  the  enwrapping 
paleae.  Spikelets  two  to  four  at  each  joint  of  therhachis,  all  fertile  and 
alike,  one  to  seven  flowered;  glumes  two  for  each  spikelets,  forming 
an  involucre  to  the  cluster. 

K  \irginicu8. — Spikelets  two  to  three  flowered,  two  to  three  to- 
gether; spike  three  inches  long,  rigidly  upright ;  culm  two  to  three  feet 
high  ;  flowers  in  August;  found  in  shady,  damp  woods ;  common. 

E.  Canadensis^ — Spikelets  mostly  in  pairs,  three  to  five  flowered ; 
spike  five  to  nine  inches  long,  curving. 

(See  plate  XXXIII.) 

ANALYSIS. 


Albuminoids 

Crude  fiber • 

Kitrogen,  free  extract 

Fat \ 

Nutritive  ratio, 1:  11.2 


4.17  per  cent. 
29.70       *♦ 
43.52       ** 

3.18  «* 


Var.  glauoifolua  is  pale  and  smooth ;  flowers  in  August ;  culm 
three  to  four  feet  high ;  along  fence  rows  and  in  shady  woods. 

E,  atriatus. — Spikelets  mostly  in  pairs,  one  to  two  (rarely  three) 
flowered;  spike  slender,  upright  or  slightly  nodding;  culm  two  to 
three  feet  high  ;  flowers  in  August ;  rocky  woods.  Cattle  will  not  eat 
these  grasses  if  they  can  find  anything  better. 

ASPRELLA    (Gymnostichum ). 

Spikelets  two  to  four  flowered,  or  sometimes  solitary  on  each  joint 
of  the  rhachis. 

A.  hystrix  (Bottle-brush  Grass). — Spike  upright,  three  to  six  inches 
long;  spiklets  spreading.  It  resembles  the  brush  used  by  druggists  for 
washing  bottles,  hence  the  name.  Culm  two  to  three  feet  high ;  flowers 
in  August.    It  has  no  known  economic  value. 
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ARUNDmARiA    (Cane). 

A.  tecta  (Small  Oane). — This  large  grass  is  found  only  in  Ihe 
southeastern  part  of  the  State.  The  culms  are  fifteen  to  twenty  feet 
high  and  are  used  for  fishing  rods,  pipe  stems  and  various  other  pur- 
poses. Oattle  are  very  fond  of  the  leaves  in  winter,  and  find  protection 
from  the  driving  rain  or  piercing  winds  under  the  dense  roof  of  the 
cane  brake. 
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GLOSSARY. 


Abortive, — Imperfect  formation  of  a  part. 

Annual. — Living  bat  oae  season. 

Anther, — The  essential  part  of  the  stamen,  and  which  contains 
the  pollen. 

Appresaed. — pressed  together. 

Articulated. — Jointed;  conaected  by  a  joint  or  joints. 

Ascending. — Rising  obliquely  from  the  ground. 

Avm. — A  bristle-like  process  proceeding  from  the  glumes  or  paleae 
of  many  grasses. 

J?i«nniaZ.— Living  through  two  seasons. 

Boat-shaped.—Conceiye  within  and  convex  without. 

Bristles. — Short  stiflF  hairs. 

Bulbous. — Thickened  like  a  bulb. 

<7aJ9^7Zary.— Hair-like;  very  slender. 

Cartilaginous. — Firm  and  tough. 

Chaff. — The  dried  glumes  and  pallets  of  grasses. 

Chariaceous. — A  texture  resembling  paper. 

Ciliate. — Having  the  mkrgins  or  nerves  fringed  with  hairs. 

Compressed. — Flattened  laterally. 

Contorted. — Twisted. 

Convolute. — Rolled  together  inwards  from  the  margin. 

Coriaceous. — Of  a  leathery  consistency. 

Culm. — The  stalk  or  stem  of  grasses. 

Cuspidate.^^n^in^  in  a  stiflF  point. 

Deciduous. — Falling  oflF  at  the  usual  time. 

Decumbent. — Leaning  on  the  ground,  but  rising  at  the  top. 

Digitate. — Dividing  from  a  common  point. 

Entire. — Without  notches  or  divisions. 

Equal— AXikQ  in  length.  digitized  by  GoOglc 
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Exserted. — Extending  beyond. 

i^<9r^i7«.— Producin/?  fruit. 

i^eJww*.— Thread-like. 

Geniculate. — Bent  abruptly  at  one  angle,  like  a  knee. 

Glabrous — Smooth;  without  hairs. 

Glaucous.— R2ivir\g  a  light  blueish  green  color. 

Glomerate. — Clustered  in  small  roundish  heads. 

Glumes. — ^The  chaff  like  covering  of  the  flowers. 

Indigenous.— Qrowing  naturally,  not  brought  from  some  other 
country. 

Involute. — Rolled  together  inwards. 

Keel. — An  elevated,  longitudinal  ridge  in  the  middle  of  a  glume  or 
palea. 

Ligule. — A  tongue  like  appendage  at  the  upper  part  of  the  sheath 
of  a  leaf. 

Membranaceous. — Thin  like  fi  membrane. 

MoncBcious. — Having  staminate  and  pistillate  flowers  separate,  bat 
on  the  same  plant. 

Mucronate. — Abruptly  tipped  with  a  short  awn. 

IServes. — The  ribs  or  veins  of  a  leaf,  glume,  etc. 

Neutral. — Having  neither  stamens  nor  pistils. 

Palea  or  pallet. — The  inner  scale  or  chaff  of  the  proper  flower. 

Panicle. — A  branch  and  subdivided  stem  bearing  the  spikelets^ 

Pedicel. — A  small  branchlet  supporting  a  spikelet. 

Peduncle. — The  main  stem  or  stalk  of  a  flower  spike. 

Perennial.— Vising  year  after  year. 

Perfect — Having  both  stamens  and  pistils  in  the  same  flower. 

Petiole. — The  sheath  or  stem  of  a  leaf. 

Pistil. — The  central  or  female  organ  of  a  flower. 

Pistillate* — Having  pistils  only,  without  stamens. 

Pollen. — The  fertilizing  powder  contained  in  the  anthers. 

Pubescent. — Clothed  with  short  and  stiff  hairs. 

Rhachis. — The  axis  or  stem  on  which  the  flowers  of  a  spikelet  are 
arranged  ;  also  the  common  axis  of  a  close  spike  or  of  a  panicle. 

Rootstock. — A  horizontal  under  ground  stem. 

Serrate. — Having  teeth  on  the  margin,  pointing  toward  the  apex. 

Sessile. — Without  a  foot-stalk  or  pedicel. 

Sheath. — The  part  of  the  leaf  which  encloses  the  stalk. 

Spike. — A  collection  of  sessile,  or  nearly  sessile  flowers  on  a  close 
narrow  axis. 

Spikelet. — A  flower  or  cluster  of  flowera,  having  one  pair  of  outer 
glumes. 
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Stamen. — The  male  orfi:ans  of  a  flower. 
Siaminate — Having  stameus  only. 
Sterile. — Imperfect  flowers,  not  producing  seed. 
Truncate. — Abruptly  cut  off  at  the  apex. 
Villous. — Velvety. 
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CIRCULAR  TO  COUNTY  CLERKS. 


The  facts  comprehend  in  the  following  table  were  furnished  by 
the  county  clerks  in  response  to  a  circular, — addressed  one  to  the  clerk 
of  each  county, — asking  for  information  on  seventeen  enumerated  par- 
ticulars. The  remarks  appended  to  the  table  are  in  response  to  a  re- 
quest, in  the.  foregoing  circular,  for  information  concerning  the  avail- 
able water  power,  unsettled  lands,  and  industrial  prosjress  of  each 
county,  and  such  other  information  as  might  be  of  interest  to  the  citizens^ 
of  this  State  and  to  those  of  other  Stages  who  might  desire  to  find  homes 
in  Missouri. 

The  general  design  of  the  foregoing  circular  was  to  obtain  material 
for  a  statement,  as  full  as  possible,  regarding  the  development  of  the 
agriculture  of  Missouri,  the  increase  of  her  population,  her  growth  in 
manufactures,  and  the  extension  of  her  railroads. 

While  regretting  that  the  circular  was  not  more  generally  an- 
swered, the  Board  desires  to  thank  those  public  spirited  officials  who 
have  voluntarily  furnished  information,  which  in  the  abience  of  law« 
for  the  collection  of  statistics  could  not  otherwise  be  obtained. 
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ATCHISON. 


The  water  power  of  the  county  is  good,  there  being  numerous  streams 
sufficiently  large  to  run  good  mills.  Nearly  every  section  of  land  has 
gooA  living  water  on  it.  Our  lands  are  all  entered,  and  in  a  high  state 
of  cultivation.  Our  citizens  are  all  intelligent  and  law  abiding.  Oar 
taxes  are  as  low  as  those  of  any  county  in  the  State,  and  we  extend  a 
general  invitation  to  all  who  seek  homes  in  the  West  to  come  and  see 
Atchison  county. 

D.  A.  McCOLL. 

AUDRAIN. 

There  is  no  water  power  in  this  county,  and  but  little  land  not  in 
cultivation  or  pasture.  The  county  is  out  of  debt  and  has  good  graded 
roads  with  bridges,  mostly  combination  and  iron,  over  all  streams  and 
crossings.  The  lands  have  no  superior  for  grass  of  any  kind,  and  have 
increased  in  value  at  least  fifty  percent,  in  the  last  six  years.  Our  cit- 
izens are  prosperous  and  have  good  churches  and  schools.  We  have  a 
public  school  fund  of  more  than  $50,000;  also  an  amply  endowed  fe- 
male college.  No  county  can  offer  superior  advantages  to  the  indus- 
trious and  progessive  citizen. 

B.  L.  LOCKE. 

BARRY. 

We  have  fine  water  power.  There  are  in  our  county  four  water, 
and  eight  steam  flouring  mills  ;  alsoj  four  steam  saw  mills.  Our 
lands  are  excellent,  both  for  farming  and  grazing,  being  adapted  to 
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clover  and  tame  grasses.  The  crops  raised  are  :  wheat,  corn,  oats,  to 
bacco,  grasses  and  fruit*  There  are  five  large  fruit  evaporating  estab- 
lisnments  in  the  county. 

M.  L.  ABERNATHY. 

BARTON. 

No  county  indebtedness.  All  in  a  flourishing  condition  and  every 
one  happy.  A  splendid  county  for  all  kinds  of  tame  grasses.  Also 
good  for  corn,  oats  and  wheat.  The  best  stock  country  in  Southwest 
Missouri.  We  have  a  permanent  school  fund  of  70,000,  and  a  town- 
ship school  fund  of  $30,000. 

0.  0.  DAUBIN. 

BOLLINGER. 

Water  power  is  excellent ;  many  running  streams.  A  vast  amount 
of  good  land  for  sale  at  from  $2  to  15  per  acre,  heavily  timbered. 

J.  M.  SNIDER. 

OAPE  GIRARDEAU. 

Apple  creek,  on  the  north,  and  White  Water  river,  in  the  western 
part  of  the  county,  and  numerous  smaller  streams  afford  excellent 
water  power.  Oar  county  is  improving  slowly  but  steadily.  We  have 
a  large  German  population,  and  the  best  lands  in  the  county  have 
fallen  into  their  hands. 


G.O.  PEPPER. 


CARTER. 


We  have  some  good  water  power  in  this  county.  Quite  a  lot  of 
unimproved  lands  susceptible  of  cultivation.  We  need  a  railroad,  and 
have  a  fair  prospect  of  one  in  the  near  future. 

J.  M.  McGHEE. 

CEDAR. 

We  have  in  this  county  one  stream— Sac  river — affording  the  best 
water  power  in  Missouri,  and  other  small  streams  with  very    good 

A.  R.— 11 
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water  power.  A  great  abundance  of  fine  timber,  a  very  rich  soil,  and, 
in  the  eastern  portion  of  the  county  and  along  Sac  river,  fine  proapects 
for  lead  and  other  minerals.  Abundance  of  coal  in  western  portion  of 
the  county.  We  are  fifteen  miles  from  a  railroad,  and  no  doubt  a  rail- 
road either  east  and  west  or  north  and  south,  would  pay  as  well  as  one 
through  any  county  in  Missouri. 

G.  L.  WALKER. 

CHRISTIAN. 

Any  amount  of  fine  water  power  from  numerous  streams.  A  large 
body  of  unsettled  land.  40,000  acres  government  lands  in  Ohristian 
county  on  the  market.  Immigration  is  pouring  in  and  the  prospects  of 
the  county  are  first-class.  Any  amount  of  fine  agricultural  lands  for 
sale  cheap  by  non-residents. 

JNO.  C.  ROGERS. 

CLINTON. 

Very  little  unsettled  land  in  this  county.  A  great  many  short- 
horn cattle  are  raised  and  shipped  to  various  parts  ot  the  country  from 
this  county. 

GEO.  R.  RILEY. 

HARRISON. 

Grand  river  runs  through  the  eastern  part  of  the  county  from  north 
to  south,  and  furnishes  water  power  at  least  equal  to  a  forty  horse- 
power engine.  This  is  the  only  stream  in  the  county  furnishing  water 
power  suflScient  for  milling  purposes.  About  one  fourth  of  the  land  is 
yet.unsettled,  being  principally  in  the  J^ands  of  speculators.  Raw  land 
is  worth  from  $1.25  to  $15.90  per  acre.  Improved  land  is  worth  from 
$15  to  $40  per  acre. 

W.  P.  ROBINSoN. 

LACLEDE. 

There  is  some  unsettled  land  in  this  county ;  it  is  best  adapted  to 
grass.  This  is  a  fine  stock  country ;  good  water  and  wild  pasture.  The 
Niangue  river  furnishes  splendid  water  power  on  the  west  and  north, 
while  the  Gasconade  and  Osage  rivers  afford  most  excellent  power  on 
the  south  and  east.  Lebanon  is  a  city  of  2,500  inhabitants  with  good 
churches  and  schools. 

W.  A.  JOHNSC 
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LINCOLN. 

Ouiore  river  passes  through  the  center  of  this  county,  affording 
ample  water-power  for  the  very  best  flouring  mills.  We  have  a  saw  and 
grist  mill  at  Moscow  run  by  water-power,  which  is  one  of  the  best  mills 
in  the  State.  Timber  supply  is  inexhaustable.  Large  quantities  of 
walnut,  oak  and  sycamore  are  rafted  annually.  Ash,  hickory  and  sugar 
trees  are  here  in  abundance. 

^        W.  A.  WOODSON. 

LIVINGSTON. 

Livingston  county  lies  in  North  Central  Missouri  in  the  heart  of 
the  famous  Grand  river  valley,  and  was  organized  in  1837.  Below  is 
presented  statistical  data  obtained  from  oflScial  sources,  which  will  give 
the  reader  an  insight  into  the  state  of  affairs  existing. 

WEALTH,  LIABILITIES,  ETC. 


Total  assessed  valuation 

Assessed  value  of  real  estate 

Assessed  value  of  town  lots 

Assessed  value  of  personal  property 

Assessed  value  of  railway  and  telegraph  lines . 
Kate  of  taxation  (except  school  tax)  per  100. . . 

Floating  debt 

Average  assessment  of  land  per  acre 

Permanent  school  fond 

Exi>ended  annually  for  educational  purposes. . 

Population  in  county 

Number  of  school-houses 

Scholastic  population    


$4,032,417  64 

2,217,808  00 

605,450  00 

1,605,088  00 

504,07164 

1  00 

16,000  05 

6  26 

124,772  86 

46,020  74 

18,000 

106 

7,217 
Scholastic  term l4to9months. 
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LIVE  STOCK. 


Kind. 


Cattle 

Swine 

Sheep 

Horses 

Mnles 

Asses  (not  all  counted) 


Assessed  value. 


$364,009  00 

71,170  00 

20,000  90 

316,430  00 

53,185  00 

1,702  00 


SELLING  VALUE  OF  LANDS. 


ImproTed  farms,  per  acre 

Unimproyed  and  bottom  lands. 


$20  to  $40 
3to     8 


PRODUCTS  AND  YIELDS. 


Kind. 

Yield  per  Acre. 

Com 

45  to  85  bushels. 

Wheat  

15  to  25       '* 

Oats 

25  to  55       *  * 

Flax-seed 

12  to  15       * ' 

Ohnrches  are  found  in  every  neighborhood. 

Rye,  buckwheat,  barley,  millett,  tobacco,  sorghum  and  all  the 
domestic  grasses,  as  well  as  fruits,  do  well,  and  form  important  features 
in  the  pursuits  of  the  farming  classes.  This  is  also  a  fine  grazing 
county  and  considerable  attention  is  being  paid  to  the  breeding  of  fine 
stock,  and  many  fine  stock  farms  are  found.  The  climate  is  all  that 
can  reasonably  be  desired,  and  the  country  is  as  healthy  as  any  locality 
in  the  United  States  in  the  same  latitude.  Water  is  abundant  and 
timber  of  many  and  valuable  varieties  is  found  along  the  streams.  It 
will  be  observed  that  lands  here  are  very  reasonable  in  price  and  that 
the  rate  of  assessmont  is  low^.     Being  excellent  for  grazing,  as  well  as 
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agricultural  purposes,  they  oflFer  splendid  inducements  at  this  time  to 
men  who  desire  to  come  here  for  the  purpose  of  building  up  new  homes. 
An  excellent  class  of  people  are  found,  who  believe  in  progress  and 
civilization,  and  are  anxious  to  see  the  county  settled  by  a  new  ele- 
ment, and  will  make  the  new-comer  feel  at  home  among  them,  no 
matter  what  his  political  faith  may  be. 

Chillicothe,  the  county-seat  of  Livingston  county,  contains  a  popu- 
lation exceeding  6,000,  lies  in  the  geographical  centre  of  the  county, 
and  has  two  railways,  the  H.  &  St.  J.  and  W.,  St.  L.  &  P.  R.  R.  It  has 
two  fine  public  schools,  two  Catholic  schools,  five  churches,  an  opera- 
house,  city  hall,  two  mills,  two  elevators,  two  banks,  a  file  factory,  a 
tobacco  factory,  three  newspapers,  six  hotels,  and  a  full  completemeni 
of  stores  of  every  description.  The  business  houses  are  built  around  a 
square,  upon  which  is  a  beautiful  park,  while  the  business  houses,  as 
well  as  the  residences,  denotes  solidity  and  wealth.  A  creamery  is 
among  its  wants,  while  factories  of  almost  any  description  would  do 
well  there. 

Water  power  : — There  are  four  good  mill  streams  in  the  countyt 
Shoal  creek,  Medicine  creek,  and  East  and  West  Grand  river.  Three 
water  mills  are  now  in  operation,  and  there  are  numerous  choice  mill- 
sites. 

Unsettled  lands.  : — The  lands  are  all  entered  and  practically  all 
settled,  but  many  unimproved.  No  government  lands.  The  H.  &  St. 
Joe  R.  R.  owns  5,000  acres  in  this  county.  Prices  of  all  lands  are 
below  their  real  value. 

Industrial  progress,  etc.  :^The  progress,  present  condition  and 
future  prospects  of  the  county  are  satisfactory  to  comtemplate.  Two 
important  railroads  traverse  the  county ;  the  H.  &  St.  Joe,  east  and 
west ;  and  the  Wabash,  north  and  south.  The  Milwaukee  &  St.  Paul 
has  been  surveyed  tbrougl^  and  is  certain  to  be  built  within  two 
years.  The  county  is  out  of  debt  and  taxes  are  low.  Plenty  of  excel- 
lent schools  and  churches.  All  three  political  parties  are  represented 
in  the  county  ofl5ces.  The  soil  is  all  productive,  and  in  variety  of  pro- 
ducts will  compare  favorably  with  that  of  any  other  in  the  State.  The 
low  lands  are  excellent  for  grass.  Even  in  the  lowest  bottoms  blue 
grass  grows  luxurantly  where  the  land  is  drained.  The  old  timber 
lands  are  best  for  wheat  and  fruit  products.  The  white  oak  lands  are 
especially  valuable  for  apple  orchards.  Plenty  of  good  building  sand- 
stone and  limestone  ;  gravel  pits  are  worked ;  an  excellent  quality  of 
coal  is  found  at  moderate  depths,  and  is  mined  to  some  extent;  abund- 
ance of  most  excellent  timber.  We  have  room  for  more  immigrants 
and  will  gladly  welcome  them.  . 

T.  B.  BROOKSHIEJ^^^ 
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MAOON. 

The  soil  of  Macon  county  is  naturally  divided  into  three  classes :  The 
first,  equal  to  any  in  the  State,  is  composed  of  the  valley  lands ;  the 
second,  of  the  prairie  table- lands,  and  the  third  of  the  breaks  in  the 
table  lands  where  they  make  down  to  the  valleys.  The  table-land 
soil  is  underlaid  with  a  rich  marl-bed,  near  at  hand,  making  the 
richest  pasture  lands  to  be  found  in  any  country.  The  county  is  well 
watered  by  numerous  streams  coursing  through  it;  the  most  notable 
of  which  is  the  Grand  Chariton  river,  running  through  the  county  from 
north  to  south. 

J^S.  G.  HOWE. 

MERGER. 

Land  lower  here,  I  think,  considering  improvements,  quality  of 
land  and  accessibility  to  market,  than  anywhere  else  on  the  earth ; 
selling  from  $7  to  $15  per  acre.  Princeton,  the  county  seat,  is  396 
miles,  by  the  Chicago,  Rock  Island  &  Pacific  railroad,  from  Chicago  ; 
130  miles  from  Kansas  City,  and  about  the  same  distance  from  St. 
Joseph,  Mo.  The  C,  R  I.  &  P.  railroad  crosses  our  county  from  north 
to  south  through  the  center.  The  Des  Moines,  Osceola  and  Southern 
railroad  crosses  from  the  north  at  at  a  point  one  and  one-half  mile 
east  of  the  northwest  corner  of  the  county,  and  runs  ten  and  one-half 
miles  in  a  southwesterly  direction  to  Cams ville,  Harrison  county,  where 
it  passes  out  of  our  county.  A  party  of  railroad  engineers  are  survey- 
ing from  east  to  west  through  the  county,  near  a  line  that  has  been  run 
three  times  before  in  the  last  ten  years. 

J.  M.  ALLEY. 

MISSISSIPPI. 

We  have  no  water  power  in  our  county;  but  plenty  of  unsettled, 
tillable  lands,  as  good  as  can  be  found  in  the  State.  Our  lands  are 
constantly  being  settled  up,  and  the  rate  of  opening  up  new  land 
within  the  past  five  years  has  been  wonderful. 

W.  A.  BUSH. 

MORGAN. 

The  mill  property  in  county  is  worth  about  $20,000.  There  is  as 
good  water-power  in  the  southern  part  of  this  county  as  can  be  found  in 
the  State ;  the  streams  being  fed  by  never-failing  springs,  and  having 
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plenty  of  fall.  We  have  a  very  thrifty  people;  our  county  is  compar- 
atively new ;  and  lands  are  cheap.  We  have  good  schools  and  churches 
and  fewer  criminals  than  almost  any  other  county  in  the  State.  Our 
laws  are  well  executed.  Our  county  has  a  bright  prospect  in  the  way 
of  railroad  facilities,  with  one  railroad  running  to  the  county  seat  and 
a  prospect  for  another  soon — the  Emporia  &  St.  Louis. 

CALEB  GUMM. 

OREGON. 

We  have  some  of  the  finest  water-power  in  the  State,  furnished  by 
springs,  that  are  large  enough  to  run  all  the  machinery  that  can  be 
put  on  them.  Eleven  Point  river  enters  the  county  at  the  northeast 
corner  and  leaves  it  at  the  southwest  corner.  This  river  is  large 
enough  to  drive  saw  logs  and  raft  lumber,  and  runs  through  the  finest 
pine  forest  in  the  State.  This  pinery  is  in  the  north  and  northeast 
part  of  the  county,  where  fine  grazing  land  is  also  found.  The  remain- 
ing lands  of  the  county  are  adapted  to  grazing  and  cultivation.  We 
have  a  healthy  climate,  a  fertile  soil,  and  plenty  of  spring  water. 
Land  seekers  would  do  well  to  give  this  county  a  look,  as  land  is  cheap. 
The  K.  C,  Ft.  S.  &  G.  railroad  entered  this  county  about  three  years 
ago,  and  is  bringing  numerous  immigrants. 

M.  G.  NORMAN. 

RANDOLPH. 

The  county  is  well  watered  by  running  streams,  but  no  falls  suf- 
ficient to  run  machinery,  except  by  making  dams.  There  is  a  very 
small  area  ol  unsettled  lands  in  the  county.  The  industrial  progress  of 
the  county  is  gratifying,  and  the  labor  of  farming  is  being  lightened 
by  the  use  of  machinery.  Rotation  of  crops  and  other  means  are  being 
used  to  fertilize  the  soil,  and  the  best  methods  of  farming,  formerly 
practiced  by  the  most  observing  and  energetic,  are  now  followed  by 
the  great  majority.  Randolph  county  is  considered  one  of  the  best 
blue  grass  counties  of  the  State,  and  consequently  stock-raising  is 
becoming  the  leading  industry,  and  the  most  prosperous  farmers  are 
in  that  line.  Nearly  the  whole  county  is  underlaid  with  coal,  from 
two  to  four  feet  thick,  which  is  being  mined  quite  extensively. 

J.  W.  WIGHT. 

RAY. 

Ray  county  is  well  watered,  especially  near  the  county  seat  (Rich- 
mond), where  are  found  some  of  the  finest  springs  in  Northwest  Mis- 
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souri.  Most  of  the  prairie  land  is  in  cultivation  or  under  fence,  and 
the  timbered  land  is  being  cleared  up  rapidly,  especially  in  the  valleys 
and  bottoms,  which  are  very  fertile,  producing  corn,  sweet  potatoes 
and  irish  potatoes  in  great  abundance.  The  uplands  are,  principally, 
being  turned  into  pastures,  producing  the  finest  of  blue-grass.  The 
northern  and  northwestern  portions  of  the  county  are  rather  rough 
and  broken  in  places,  but  are  well  adapted  to  sheep  raising.  For  an 
area  of  about  fifteen  miles  around  Richmond,  we  have  the  finest  of  coal 
fields — in  fact  the  whole  county  is  underlaid  with  coal,  which  is  now 
being  taken  out  in  great  abundance.  At  Richmond  we  have  seven 
*coal  mines  open  and  running,  convenient  to  railroad;  also  five  or  six 
within  a  short  distance  of  railroad  and  town.  For  good  farmers  and 
stock-raisers  I  think  there  could  be  no  better  place  than  this  county. 
What  we  need  is  more  thrifty  and  energetic  men.  The  county  now 
has  a  population  of  about  25,000 ;  and  Richmond  (the  county  seat)  about 
2,000,  and  improving  greatly  in  number  and  quality  of  buildings. 

GEO.  W.  TRIGG. 

RIPLEY. 

Water  power  is  unexcelled  in  the  State.  A  great  deal  of  land  is 
held  by  speculators.  The  industrial  progress  of  the  county  has  been 
very  marked  since  the  construction  of  our  railroad,  in  March,  1882. 

J.  K.  LANGFQRD. 

ST.  OLAIR. 

The  water-power  of  this  county  is  splendid,  and  we  think  equal 
to  that  of  any  county  in  the  West.  There  is  a  large  amount  of  un- 
settled land  in  the  county,  but  it  is  not  valuable,  being  rough  and 
broken.  The  propppcts  of  the  county  are  better  than  ever  before.  And 
with  the  present  prospect  of  greatly  increased  railroad  facilities,  we 
shall,  ere  many  years,  have  a  good  county.  We  have  inexhaustible 
bills  of  the  finest  coal,  easily  mined ;  all  kinds  of  ore,  except  gold  ;  the 
finest  of  hard  timber  and  building  stone  in  every  portion  of  the 
county.  We  have  also  a  great  deal  of  clouded  sand  stone,  and  lime 
stone  that  makes  splendid  lime.  Land  is  strictly  on  the  increase,  and 
is  being  rapidly  enhanced  in  value  by  improvements.  Splendid  quar- 
ries of  blue  and  clouded  marble  or  granite  being  operated  in  this  city. 

THOS.  D.  HIOKS. 
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SCOTLAND. 

The  land  is  splendid  farming  and  grass  land.  The  surface  is  di- 
versified with  rolling  prairie,  table  and  bottom  lands ;  selling  at  from 
$5.00  to  $50.00  per  acre,  according  to  location.  Timber  sufficient  for 
fencing,  building  and  fuel;  plentyof  good  water ;  fruit  raising  is  a  suc- 
cess, principally  of  the  smaller  fruits,  which  yield  largely.  The  culti- 
vation of  tobacco,  which  is  assuming  large  proportions,  has  proven 
profitable.  Oorn  and  oat  crops  good ;  hay  crops  generally  good.  Have  a 
cheese  factory  and  creamery  in  Memphis,  the  county  seat,  doing  % 
good  business.  This  county  is  situated  in  the  northyn  tier  of  counties 
of  the  State,  forty  miles  from  the  Mississippi  river,  and  is'well  supplied 
with  transportation  to  the  markets  of  the  county.  Considerable  im- 
migration is  being  had  yearly. 

J.  Q.  BEST. 

STODDARD. 

Our  manufacturing  establishments  are  saw  mills,  flouring  mills 
potteries,  stove  factories,  etc.  The  water  power  of  the  county  is  not 
extensive ;  but  the  Castor  river,  flowing  through  the  county,  furnishes 
some  excellent  mill-sites.  The  unsettled  lands  of  the  county  are  mostly 
bottom  lands ;  are  generally  well  timbere4 ;  and  are  adapted  to  grain, 
grasses  and  cotton.  The  industrial  progress  of  the  county  is  fair,  with 
the  prospect  of  better  railway  facilities  in  the  near  future. 

STEPHEN  CHAPMAN. 

WARREN. 

Warren  county,  Mo.,  is  located  in  the  eastern  part  of  the  State, 
having  the]Missouri  river  for  its  southern  boundary,  which,  with  the 
many  streams  in  the  southern  part  of  the  county  leading  into  it,  and 
those  of  the  northern  portion  of  the  county  which  lead  into  the  Mis- 
8issippi{river,*furnisb  a  large  area  of  very  fertile  land.  The  Wabash, 
St  Louis  &  Pacific  Railroad,  running  almost  through  the  center  of  the 
county  from  east  to  west,  afi*ords  many  advantages  and  inducements. 
The  soil  is  fertile  and  productive,  well  adapted  to  farming  and  stock 
raising,  being  well  supplied  with  springs  and  water-courses.  As  to 
health,  the  locality  can  not  be  surpassed ;  vegetation  is  luxuriant ;  and 
we  possess  almost  every  other  advantage  necessary  to  promote  the 
general  welfare  aUd  progress  of  this  portion  of  the  State. 
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WEBSTER. 

The  water  facilities  of  Webster  county  are  good,  there  being  some 
SIX  water-courses  that  head  in  and  run  through  the  county,  and  no  end  of 
fine,  cold  springs.  We  have  a  large  amount  of  unimproved  lands,  which 
could  be  made  valuable  for  farming  and  stock  raising.  The  county  is 
improving  and  settling  up  very  rapidly. 

G.  A.  TURNER 
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U.  S.  GOVERNMENT  LANDS. 


These  lands  are  located  in  three  districts,  as  follows  : 
Boonville  district ; 
Ironton  district ; 
Springfield  district; 

The  oflSces  of  the  registers  of  lands  for  these  districts  are  located  at 
Boonville,  Ironton  and  Springfield,  respectively. 

BOONVILLE  DISTRICT. 

The  location  and  amount  of  the  lands  in  this  district  are  ex- 
hibited in  the  following  table : 


Benton  county. 

Cedar 

Crawford 

Camden 

Dallas 

Hickory 

Laclede 

Maries 

MiUer 

Phelps 

Polk 

Polaski 

8t.  aair 


Jigitized  by ' 


40,000 

1,000 

12,000 

150,000 

20,000 

20,000 

20,000 

2,000 

10,000 

10,000 

8,000 

50,000 


UiOO 


10,000 
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IRONTON  DISTRICT. 


The  location  and  amount  of  the  government  lands  in  this  district 
are  as  follows : 


Butler 

county 

Bollinger 

Carter 

Crawford 

Cape  Girardeau 

Dent 

Dunklin 

Howell 

Iron 

Madison 

Mississipi 

New  Madrid 

Oregon 

Pemiscot 

t 

Perry 

Pulaski 

Phelps 

Reynolds 

Ripley 

Scott 

Shannon 

Stoddard 

St.  Francois 

Ste.  Genevieve 

Texas 

Washington 

Wayne 

12,000 
15,000 
2,000 
3,000 
very  little. 
8,000 
6,000 
200,000 
6,000 
18,000 
very  little. 
3,000 
60,000 
6,000 
very  little. 

H  i  i 

25,000 
5,000 

22,000 
very  little. 

50,000 

10,000 

5,000 

5,000 

250,000 

3,000 

18,000 


Most  of  this  land  is  in  scattering  and  isolated  tracts,  and  (outside 
of  railroad  limits)  is  for  sale  in  any  quantity  at  91.^5  per  acre. 
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SPRINGFDBLD  DISTRICT. 

This  land  district  comprises  some  twenty  counties  and  parts  of 
connties  in  the  southwest  corner  of  the  State.  In  most  of  these  coun- 
ties the  government  land  is  all  taken  up.  Large  bodies  may  still  be 
found,  however,  south  and  east  of  St>ringfield,  to  wit : 


In  Douglas  County. 
In  Wright       '* 
In  Webster     " 
In  Texas         ** 
In  Ozark         " 


75,000  acres. 
25,000      *' 
10,000      ** 
75,000      ** 
125,000      »* 


(On  the  Une  of  the  Ft.  Scott  &  Gulf  R.  R.) 

Also  in  the  counties  of  Stone,  Ohristian  and  Taney.  '^The  lands  still 
remaining  are  all  timbered — no  prairie  left.  They  are  rolling,  and  in 
places  rough,  but  are  generally  well  watered  and  fertile.  While  por- 
tions are  unsuited  for  cultivatioui  all  are  readily  convertible  into  stock 
farms  or  ranches,  for  the  raising  of  cattle,  sheep,  hogs,  etc. 

Corn,  wheat,  oats,  rye,  tobacco  and  fruit  of  all  kinds  are  easily 
grown  and  yield  well. 

The  timber  comprises  numerous  varieties  of  oak;  also  walnut, 
hickory,  elm,  wild  cherry,  linn,  maple  ash,  cedar,  yellow  pine,  etc. 

The  tame  grasses  all  thrive.  Timothy  and  blue-grass,  however, 
take  the  lead.    Red  clover  grows  well  wherever  introduced. 

The  Kansas  City,  Springfield  &  Memphis  railroad  (now  com- 
pleted), and  the  \\rhite  River  Branch  of  the  St.  Louis  &  San  Francisco 
railroad  (now  in  course  of  construction),  traverse  several  of  the  coun- 
ties above  mentioned,  and  give  to  the  settler  easy  access  to  the  best 
markets  of  the  country,  north  and  south,  for  his  surplus  productions. 

The  winters  are  usually  short  and  mild,  little  feed  being  required 
to  carry  stock  through.  The  climate  is  healthy  and  the  people  law- 
abiding  and  peaceful,  with  abundant  provisions  for  public  schools." 
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By  request,  0.  B.  Rollins,  Esq.,  furnishes  this  office  with  the  fol- 
lowing facts  regarding  these  lands : 

<'  Under  an  act  of  Congress  of  the  United  States,  approved  July 
2d,  1  ^62,  entitled,  'An  act  donating  public  lands  to  the  several  States 
and  territories,  which  may  provide  colleges  for  the  benefit  of  agricul- 
ture and  the  mechanical  artV  thsrewas  granted  to  the  State  of  Mis- 
souri, and  she  was  entitled  to  select  within  her  own  borders,  330,000 
acres  of  the  unappropriated  government  lands.  This  acreage  was  re- 
duced, however,  to  about  280,000  acres,  owing  to  a  provision  of  said 
act,  ^  that  where  lands  were  selected  within  the  railroad  belt,  one  acre 
should  count  for  two.'  By  subs*  quent  act  of  the  General  Assembly  of 
the  State  of  Missouri,  this  grant  was  accepted,  and  the  lands  thus  ac- 
quired were  placed  under  the  control  and  government  of  the  Board  of 
Curators  of  the  University  of  the  State. 

"These  lands  were  carefully  selected,  principally  in  1866,  when  there 
were  millions  of  acres  of  land  to  select  from,  and  were  located  in  a  re- 
gion unsurpassed  for  healthfulness  ;  where  the  scenery  is  equal  to  any 
in  the  State  ;  the  waters  abundant  and  pure  ;  the  valleys  and  uplands 
ridh  and  fertile,  especially  adapted  to  the  growing  of  fruits,  and  at  the 
same  time  yielding  the  cereals  with  as  great  certainty  as  our  prairie 
lands,  and  in  addition,  covered  with  the  most  valuable  timber,  and 
filled  with  important  minerals.  These  lands  were  located  in  the  south- 
ern part  of  the  State,  and  the  original  grant  has  been  reduced  by  sale 
to  about  75,000  acres,  which  are  still  on  the  market,  and  being  sold 
every  week,  and  located  as  follows  : 
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COUNTDBfl. 


Crawford 

Cedar ... 

Pulaski •. 

Laclede 

Phelps 

DuDklin  and  Pemiscot 

Butler 

Ripley 

Benton 

Wayne 

Polk 

Dallas 

Webster 


Acres. 


2,000 

2,000 

3,600 

7,000 

8,000 

1,000 

13,000 

10,000 

2,100 

12,000 

2,000 

4,000 

7,600 


"In  1871-72,  these  and  all  the  lands  then  owned  bv  the  Agricul- 
tnral  College  were  carefully  appraised  by  reliable  agents  appointed  for 
that  purpose,  who  visited  each  160-acre  tract  and  fixed  a  price  upon  it 
from  actual  survey.  Although  the  value  of  lands  in  Missouri  has 
doubled  since  that  time,  the  prices  of  the  College  lands  have  not  been 
changed.  The  title  to  these  lands  is  absolutely  perfect,  in  fact,  the  same 
as  government  title.  They  have  never  been  subject  to  taxation,  and  a 
person  is  never  annoyed  by  back  taxes." 

The  orices  of  these  lands  vary  from  $1.50  to  $3.00,  per  acre,  and 
they  are  for  sale  by  C.  B.  Rollins,  Columbia,  Mo.,  and  Fisher  &  Co., 
No.  744  Chestnut  street,  St.  Louis,  Mo. 
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The  only  railroads  holding  for  sale  any  considerable  tracts  of  land 
in  Missouri,  are  the  St.  Louis  &  San  Francisco  and  the  St.  Louis,  Iron 
Mountain  &  Southern. 

The  St.  Louis  &  San  Francisco  railroad  holds  the  original  grant  of 
1,665,195.66  acres  granted  by  the  U.  S.  government  to  the  State  of  Mis- 
souri, and  by  it  given  to  the  company  that  should  build  a  railroad 
southwesterly  through  that  State  to  the  west  boundary  thereof.  These 
lands  are  located  are  as  follows : 


In  Franklin  County. 
In  Crawford      ** 
In  Phelps  "      . 

In  Maries  '' 

In  Pulaski         "      . 


6,000  acres. 

36,000      '' 

46,000      ** 

3,000      " 

6,900      *' 


These  lands  vary  in  price  from  one  to  seven  dollars  per  acre, 
according  to  the  quality  of  the  land  and  its  nearness  to  a  depot. 

When  a  sale  is  made  on  credit,  seven  years  time  will  be  given  the 
purchaser,  if  desired.  On  sales  of  $200  find  upwards,  a  payment  of 
one-tenth  cash  will  be  required,  and  $20  on  sales  of  less  amount;  de- 
ferred payments  bear  seven  per  cent,  interest.  Contracts,  however, 
are  made  on  shorter  time  if  preferred,  and  the  holder  of  a  seven  years 
contract  may  terminate  the  same  at  any  time  by  paying  the  amount 
due,  when  the  contract  will  be  exchanged  for  a  warranty  deed. 

The  St.  Louis,  Iron  Mountain  &  Southern  R.  R.  oflFers  for  sale  the 
following  lands,  viz. : 
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11,647.97 
17,745.84 
In  Scott  county i    8^16. 6^ 


In  Ripley  county. 
In  Butler  county . 


Acres. 


11,961.62 
6,606.46 
5,983.07 

In  New  Madrid  county j    5  906,29 

Total 167,967.87 


In  Stoddard  county. . . 
In  Mississippi  county. 
In  Dunklin  county  — 


These  lands  range  in  price  from  $2.50  to  $5.00  per  acre. 

LAND   COMPANIES. 

The  South-Missouri  Land  Company, — oflSce  in  Kansas  City,  Mo., — 
offers  for  sale  the  following  lands,  viz. : 


In  Texas  county. . . . 
In  Shannon  county . 
In  Howell  county. . 
To  Oregon  county . . 

In  Ozark  county 

In  Douglas  county. 
Total 


9,500 

Acres. 

7,500 

40,000 

8,000 

10,000 

15,000 

90,000  Acres. 

These  lands  are  for  sale  at  an  average  price  of  $3.00  per  acre.  In 
addi  ion  to  this,  the  same  company  holds  150,000  acres  of  pine  lands  not 
for  sale  at  present. 

The  Ozark  Plateau  Land  Company, — olQBce  at  Lebanon,  Mo., — holds 
about  150,000  acres  of  farming  and  grazing  lands,  which  it  offers  for 
sale  at  from  $5.00  to  $8.00  per  acre.  These  lands  are  situated  along 
the  line  of  the  St.  Louis  and  San  Francisco  railway  in  the  counties  oj 
Camden,  Laclede,  Dallas  and  Webster. 

The  Missouri  Land  and  Live  Stock  Company, — oflBce  at  Neosho, 
Mo.,— ^holds  lands  in  Greene,  Christian,  Lawrence,  Barry,  Newton,  Jas- 

^  n 12. 
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per  aud  McDonald  counties,  which  can  be  purchased  at  from  $5.(^0  to 
$10.00  per  acre  on  same  terms  as  offered  by  the  St.  Louis  and.San  Fran- 
cisco railway. 

'^These  lands  are  situated  on  either  side  of  the  above  railroad,  and 
comprise  some  of  the  best  wheat  and  corn  lands  in  the  State.'' 

Ozark  Land  Company, — office  in  St.  Louis. 

The  officers  of  this  company  submit  the  following  information  rela- 
tive to  lands  held  by  them : 

"  This  company  offers  for  sale  100,000  acres  of  land,  located  as  fol- 
lows: 


In  Reynolds  county 60,000  Acres. 

In  Washington  county j  20,000  *  • 

In  Franklin  county '  14,00 >  '  ^ 

In  Dent  county 4,000  * » 

In  Phelps  county |  5,000  *  * 

I 

In  Texas  county !  7,000  *  ' 


Total 100,000  Acres. 


^These  lands  embrace  many  tracts  well  suited  to  cultivation, 
especially  for  wheat,  tobacco,  hay,  small  farming  and  all  varieties  of 
fruit ;  but  most  of  them  are  better  adapted  to  grazing  purposes,  nearly 
all  of  them  now  producing  what  is  known  as  blue  stem  prairie  grass, 
which,  when  closely  pastured,  is  followed  by  a  natural  growth  of  the 
far  famed  blue  grass.  These  lands  are  generally  well  watered,  have  a 
good  growth  of  timber,  embracing  the  several  varieties  of  oak,  hickory, 
ash,  etc.,  and  occasionally  interspersed  with  fine  groves  of  yellow  pine. 
These  lands  range  from  fifty  to  one  hundred  and  twenty  miles  in  dis- 
tance from  St.  Louis,  and  from  one  to  twenty  miles  from  railroads  now 
in  operation. 

*'  They  will  all  be  sold  at  prices  ranging  from  one  to  five  dollars  per 
acre  in  quantities  to  suit,  embracing  a  great  many  small  tracts  and  a 
few  large  bodies  suitable  for  grazing  purposes." 
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The  States  and  Territories  containing  government  or  public  lands 
not  yet  disposed  of,  are  divided  into  land  districts^  in  each  of  which 
there  is  a  land  office  established  by  law,  with  a  register  and  a  receiver 
in  attendance  for  the  sale  or  other  disposal  of  the  public  lands  in  such 
district  Parties,  so  de^ring,  may  obtain  at  these  offices  any  proper 
information  regarding  vacant  public  lands. 

Of  agricultural  public  lands  there  are  two  classes:  the  one  class  at 
$1.25  per  acre,  which  is  designated  as  minimum^  and  the  other  at  $2.50, 
or  double  minimum. 

Title  to  these  lands  may  be  acquired  by  cash  purchase,  and  in 
virtue  of  the  pre-emption,  homestead  and  other  laws. 

CASH  PUROHASB  (or  Private  Entry). 

The  person  desiring  to  acquire  land  by  this  method  will  first  pre- 
sent a  written  application  to  the  register  for  the  district  in  which  the 
land  desired  is  situated,  describing  the  tract  he  wishes  to  purchase,  and 
giving  its  area.  Thereupon  the  register,  if  the  tract  is  vacant,  will  so 
certify  to  the  receiver,  stating  the  price,  and  the  applicant  must  then 
pay  the  amount  of  the  purchase  money. 

The  receiver  will  then  issue  his  receipt  for  the  money  paid,  in 
duplicate,  giving  to  the  purchaser  a  duplicate  receipt.  The  register 
will  then  issue  his  certificate  of  purchase.  At  the  close  of  the  month 
the  register  and  receiver  will  make  returns  of  the  sale  to  the  General 
Land  Office,  from  which,  when  the  proceedings  are  found  regular,  a 
patent  or  complete  title  will  be  issued ;  and  on  surrender  of  the  dupli- 
cate receipt  such  patent  will  be  delivered,  at  the  option  of  the  patentee, 
either  by  the  Oommissioner  at  Washington  or  by  the  register  at  the 
district  land  office,    Agricultural  Oollege  scrip  and  land  warrants  can 
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be  used  in  locating  lands  at  "private  entry,"  but  when  so  used  are  re- 
stricted to  laAds  not  mineral,  which  may  be  subject  to  private  entry  at 
$1.25  per  acre,  or  in  case  of  $2  50  land  to  half  the  number  of  acres  called 
for  by  such  scrip  or  warrant.  They  are  also  restricted  to  a  technical 
"quarter- section" — that  is,  land  embraced  by  the  quarter-section  lines 
indicated  on  the  official  plats  of  survey ;  or  they  may  be  located  on  a 
part  of  a  quarter-section  when  such  part  is  taken  as  in  full  for  a 
quarter;  but  they  cannot  be  applied  to  different  subdivisions  to  make 
an  area  equivalent  to  a  quarter-section.  « 

PRE-EMPTION* 

Title  by  preemption,  to  160  acres,  or  to  any  legal  subdivision  of 
160  acres  of  the  public  lands,  may  be  obtained  by  actual  settlement 
and  residence  thereon  for  six  months,  and  the  payment  of  $1.25  or 
$2.60  per  acre,  according  as  the  land  is  minimum  or  double  minimum. 

The  pre-emption  privilege  is  restricted  to  heads  of  families,  widows, 
or  single  persons  over  the  age  of  twenty  one,  who  are  citizens  of  the 
United  States,  or  who  have  declared  their  intention  to  become  citizens, 
as  required  by  the  naturalization  laws.  This  does  not  include  Indians, 
except  such  as  have  ceased  their  triba\  relation-)  and  been  declared 
citizens  by  treaties  or  acts  of  Congress. 

"^  Further,  no  person  who  is  the  proprietor  of  320  acres  of  land  in  any 
State  or  Territory,  or  who  abandons  his  residence  on  his  own  land  to 
reside  on  the  public  land  in  the  same  State  or  Territory,  shall  be  allowed 
to  pre-empt;  and  no  person  is  entitled  to  more  than  one  pre  emptive 
right. 

The  following  classes  of  lands  are  not,  as  a  general  rule,  subject  to 
the  rights  of  pre-emption,  to  wit : 

First.  Lands  included  in  any  reservation  by  any  treaty,  law,  or 
proclamation  of  the  President,  for  any  purpose. 

Second.  Lands  included  within  the  limits  of  any  incorporated 
town,  or  selected  as  the  site  of  a  city  or  town. 

Third.  Lands  actually  settle-i  and  occupied  for  purposes  of  trade 
and  business,  and  not  for  agriculture. 

Fourth.    Lands  on  which  are  situated  any  known  salines  or  mines. 

Where  the  tract  is  ^''oifered'^  land, — land  that  has  been  exposed  for 
sale  at  public  auction  to  the  highest  bidder, — the  pre-emptor  must  file 
with  the  district  land  office  his  declaratory  statement  as  to  the  fact  of 
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his  settlement  within  thirty  days  from  the  date  of  said  settlement,  and 
within  one  year  from  date  of  settlement  must  appear  before  the  register 
and  receiver  and  make  proof  of  his  actual  residence  on,  and  cultivation 
of,  the  tract,  and  secure  the  same  by  paying  $1.25  or  $2.50  per  acre, 
according  to  the  class  of  land. 

Where  the  tract  has  not  been  oflfered  at  public  sale,  the  claimant- 
must  file  his  declaratory  statement  within  three  months  from  date  of 
settlement,  and  make  proof  and  payment  within  thirty  months  after 
the  expiration  of  the  three  months  allowed  for  filing  his  declaratory 
notice,  or,  in  other  words,  within  thirty-three  months  from  date  of 
settlement. 

Should  the  settler  die  before  establishing  his  claim  within  the 
period  limited  by  law,  the  title  may  be  perfected  by  the  executor,  ad- 
ministrator, or  one  of  the  heirs,  by  making  the  requisite  proof  of  settle- 
ment and  paying  for  the  land  ;  the  entry  to  be  made  in  the  name  of 
"the  heirs"  of  the  deceased  settler ;  and  the  patent  will  be  issued  accord- 
ingly. 

Before  final  proof  is  made  on  pre-emption  claims  and  entry  allowed, 
it  is  necessary  that  public  notice  be  given  under  the  act  of  Congress  of 
March  3, 1879,  as  will  be  hereafter  pointed  out  with  regard  to  home- 
steading. 

HOMESTEADINO. 

Under  the  provisions  of  the 'homestead  law,  title  to  160  acres  of 
the  public  lands  may  be  acquired  by  five  years'  actual  residence  on 
and  cultivation  of  the  tract  homesteaded,  and  the  payment  of  certain 
merely  nominal  fees  and  commissions — never  amounting  to  more  than 
$26.00. 

By  statute,  the  homestead  privilege  is  given  to  every  citizen,  and 
those  who  have  declared  their  intention  to  become  citizens  of  the 
United  States.  Former  restrictions,  limiting  the  homestead  privilege 
to  eighty  acres  of  double  minimum  land,  have,  with  respect  to  Mis- 
souri, been  for  the  most  part  withdrawn;  so  that  in  this  State  there  is 
generally  no  distinction  made  between  the  two  classes  of  land  with 
respect  to  this  class  of  entries. 

To  obtain  a  homestead,  the  party  must,  in  connection  with  his 
application,  make  aii  affidavit  before  the  register  or  receiver  that  he  is 
over  the  age  of  twenty-one,  or  the  head  of  a  family ;  that  he  is  a  citizen 
of  the  United  States,  or  has  declared  bis  intention  to  become  such ; 
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and  that  the  entry  is  made  for  his  exclusive  use  and  benefit,  and  for 
actual  settlement  and  cultivation  ;  and  must  pay  the  legal  fee  and  that 
part  of  the  commissions  which  is  payable  when  the  entry  is  made. 
Where  a  wife  has  been  divorced  from  or  deserted  by  her  husband,  so 
that  she  is  dependent  on  her  own  resources  for  support,  if  in  fact  the 
'  head  of  a  family,  she  can  make  a  homestead  entry  as  such. 

Where  the  applicant  has  made  actual  settlement  on  the  land  he 
desires  to  enter,  but  is  prevented  by  reason  of  bodily  infirmity,  distance 
or  other  good  cause  from  personal  attendance  at  the  district  land  office, 
the  affidavit  may  be  made  before  the  clerk  of  the  court  for  the  county 
in  which  the  land  is  situated. 

Upon  faithful  observance  of  the  law  in  regard  to  settlement  and 
cultivation  for  the  continuous  term  of  five  years,  and  at  the  expiration 
of  that  time,  or  within  two  years  thereafter,  upon  proper  proof  to  the 
satisfaction  of  the  land  officers,  and  payment  to  the  receiver  of  that 
part  of  the  commissions  remaining  to  be  paid,  the  receiver  issuing  his 
receipt  therefor,  the  register  will  issue  his  certificate,  and  make  proper 
returns  as  a  basis  of  a  patent  or  complete  title  for  the  homestead. 

Any  settler,  whether  a  pre- emptor  or  homesteader,  desiring  to 
make  the  final  proof  necessary  to  the  completion  of  his  title,  must  first 
file  with  the  register  of  the  proper  land  office  a  written  notice  of  his 
intention  to  do  so.  Such  notice  must  describe  the  land  claimed,  and 
the  claimant  must  give  the  names  and  residences  of  the  witnesses  by 
whom  the  necessary  facts  as  to  settlement,  residence,  cultivation,  etc., 
are  to  be  established. 

The  filing  of  such  notice  must  be  accompanied  by  a  deposit  of  suf- 
ficient money  to  pay  the  cost  of  publishing  the  notice  to  be  given  by 
the  register. 

Upon  the  filing  of  the  notice  by  the  applicant,  the  register  shall 
publish  a  notice  of  such  application  once  each  week  for  a  period  of 
thirty  days,  in  a  newspaper  which  he  shall  designate,  by  an  order  writ- 
ten on  said  application,  as  published  nearest  the  land  described  in  the 
application,  and  he  shall  also  post  said  notice  in  some  conspicuous 
place*  in  bis  office  for  the  same  period. 

The  notice  to  be  given  by  the  register  must  state  that  application 
to  make  final  proof  has  been  filed;  the  name  of  the  applicant;  the 
kind  of  entry,  whether  homestead  or  pre-emption ;  a  description  of  the 
land ;  and  the  names  and  residences  of  the  witnesses  as  stated  in  the 
application. 

When  proof  is  filed,  that  notice  has  been  given  in  the  manner  and 
for  the  time  required  by  said  act  of  Oongress,  the  applicant  will  be  en- 
titled to  make  final  proof.  *    .^.^^i^ 
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In  making  sach  final  proof,  the  homestead  party  may  appear  in 
person  at  the  district  land  office,  with  his  witnesses,  and  there  make 
the  affidavit  and  proof  required  in  support  of  his  claim ;  or  he  may 
proceed  under  the  act  of  March  3,1877.  This  prescribes  that  the  party 
desiring  to  avail  himself  thereof  must  appear  with  his  witnesses  before 
the  judge  of  a  court  of  record  of  the  county  and  State,  or  district  and 
Territory,  in  which  the  land  is  situated,  and  there  make  the  final  proof 
required  by  the  law,  according  to  the  forms  prescribed,  which  proof, 
duly  authenticated  by  the  court  seal,  is  required  to  be  transmitted  by 
the  judge,  or  the  clerk  ot  the  court,  to  the  register  and  receiver, 
together  with  the  fee  and  charges  allowed  by  law. 

The  judge  being  absent  in  any  case,  the  proof  may  be  made  before 
the  clerk  of  the  proper  court.  The  fact  of  the  absence  of  the  judge 
must  be  certified  in  the  papers  by  the  clerk  acting  in  his  place. 

Where  a  homestead  settler  dies  before  the  consummation  of  his 
claim,  the  widow,  or  in  case  of  her  death  the  heirs,  may  continue  set- 
tlement or  cultivation,  and  obtain  title  upon  requisite  proof  at  the 
proper  time.  If  the  widow  proves  up,  the  title  passes  to  her ;  if  she 
dies  before  proving  up  and  the  heirs  make  proof,  the  title  will  vest 
in  them. 

Where  both  parents  die,  leaving  infant  children,  the  homestead 
may  be  sold  for  cash  for  the  benefit  of  such  children,  and  the  purchaser 
will  receive  title  from  the  United  States ;  or  the  patent  will  issue  to 
the  infants  on  proof  of  settlement  or  cultivation  for  the  prescribed 
period. 

The  sale  of  a  homestead  claim  by  the  settler  to  another  party  be- 
fore completion  of  title  is  not  recognized  by  the  Qeneral  Land  Office, 
and  vests  no  title  or  equities  in  the  purchaser. 

When  an  individual  has  made  settlement  on  a  tract  and  filed  his 
pre-emption  declaration  therefor,  he  may  change  his  filing  into  a 
homestead,  if  he  continues  in  good  faith  to  comply  with  the  pre-emp- 
tion laws  until  the  change  is  effected;  and  the  time  during  which  he 
has  resided  upon  an  claimed  the  land  as  a  pre-emptor  will  be  credited 
upon  the  period  of  residence  and  cultivation  required  under  the  home- 
stead laws. 

If  the  homestead  settler  does  not  wish  to  remain  five  years  on  his 
tract,  the  law  permits  him  to  pay  for  it  with  cash,  or  warrants,  or  agri- 
cultural college  scrip,  upon  makingproof  of  settlement  and  cultivation 
for  a  period  of  not  less  than  six  months  from  the  date  of  entry  to  the 
time  of  payment. 

All  lands  obtained  under  the  homestead  laws  are  exempt  from 
liability  for  debts  contracted  prior  to  the  issuing  of  the  patent  therefor. 
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For  homestead  entries  on  lands  in  Missoari,  commissions  and  fees 
are  to  be  paid  according  to  the  following  table: 


• 

COMMISSIONS. 

FBB. 

Price 

per 

Acre. 

Total  of  Fee  and 

Acres. 

Payable  when 
entry  is  made. 

Payable  when 

certificate 

issues. 

$8  00 

Payable  when 
entry  is  made. 

Commissions. 

160 

$2  50 

$8  00 

$10  00 

*26  00 

80 

250 

4  00 

400 

5  00 

13  00 

40 

2  50 

2  00 

2  00 

5  00 

900 

160 

1  25 

4  00 

•4  00 

10  00 

18  00 

80 

1  25 

200 

2  00 

5  00 

900 

40 

1  25 

100 

1  00- 

5  00 

700 

soldiers'  homesteads. 

A  Union  soldier  or  sailor  of  the  late  war  is  entitled  to  a  deduction 
from  the  five  years,  of  the  length  of  time  (not  exceeding  four  years)  of 
his  military  service.  A  soldier  discharged  on  account  of  wounds  or 
disability  incurred  in  the  line  of  duty,  is  entitled  to  the  benefit  of  his 
whole  term  of  enlistment,  provided  it  does  not  exceed  four  years;  and 
the  widow  or  minor  children  of  a  soldier  who  died  in  the  service  are 
similarly  privileged.  But  the  soldier  (or  his  widow,  as  the -case  may  be) 
must  actually  reside  on  the  land  at  least  one  year  before  final  proof 
can  be  made. 

In  case  of  the  death  of  the  soldier,  and  the  death  or  re-marriage  of 
the  widow,  the  minor  children  of  the  soldier,  by  a  duly  appointed 
.guardian,  are  entitled  to  the  privileges  of  the  father. 

Neither  the  guardian  nor  the  minor  children  are  required  to  reside 
upon  the  land,  but  the  same  must  be  cultivated  and  improved  for  the 
period  of  time  during  which  the  father  would  have  been  required  to 
reside  upon  the  tract. 

The  soldier  may  file  a  declaratory  statement  for  a  tract  of  land 
which  he  intends  to  enter  under  the  homestead  laws.  The  fee  in  Mis* 
souri  is  $2.00. 

This  statement  may  be  filed  either  personally  or  by  an  agent,  and 
the  soldier  is  thereafter  allowed  six  months  within  which  to  make  his 
entry  and  commence  his  settlement  and  improvement. 

The  entry  can  be  made  only  by  the  soldier  in  person  at  the  local  land 
office,  and  he  must  commence  his  settlement  on  the  land  within  six 


n  tne  iana  witnin  i 
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months  after  his  filing,  and  most  continue  to  reside  on  the  land  and  culti- 
vate it  for  such  period  as,  added  to  his  term  of  military  service,  will 
make  five  years.  Bat  he  must  actually  reside  upon  the  land  at.  least 
one  year,  whatever  ma^'  have  been  the  period  of  his  military  service. 

Soldiers  are  not  entitled  to  land,  nor  to  bounty  land  warrants,  for 
their  military  service  in  the  late  war,  nor  can  title  to  land  be  obtained 
for  them  by  agents  or  attorneys.  All  representations  to  the  contrary 
are  false,  and  soldiers  and  sailors  are  warned  againsl  imposition  by 
parties  who  offer  to  locate  land  for  them,  or  to  sell  their  rights. 

The  ^^ limber  Culture  Aci*^  does  not  apply  to  Missouri. 
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The  following  statistical  facts  concerning  the  railroads  of  the  State 
have  been  taken,  by  permission,  from  the  Tenth  Annual  Report  of  the 
Railroad  Oommission  of  Missouri : 

NEW  ROAD  OPENED  IN  1884. 
The  number  of  miles  opened  in  1884  is  131.05,  as  follows  : 


Railroads. 


Cape  Girardeau  Southwestern,  to  Wappapello 

Chicago,  Burlington  &  Kansas  City,  to  Bogard 

Des  Moines,  Osceola  &  Southwestern,  to  Cainsville  — 

Kansas  City  &  Southern,  to  Lowry 

Kansas  City,  Springfield  &  Memphis,  Burnham  branch 
Kansas  City,  Springfield  &  Memphis,  Willow  Springs.. 

Mill  Springs,  Current  River  &  BarnesYille 

Idissouri  Pacific,  Lebanon  branch,  to  Bagnell 

St.  L.,  I.  M.  &  Southern,  Jackson  branch 

Springfield  &  Northern 

Total 


Miles. 

12.00 

20.90 

9.00 

10.90 

9.00 

6.00 

5.28 

5.00 

16.00 

38.87 


131.05 


[The  number  of  miles  opened  in  1885  is,  in  round  numbers,  260 
miles.] 
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MILES  IN  OPERATION  AT  CLOSE  OF  YEAR  1884. 


Miles. 


Beported  at  close  of  1883 '4,615.  W 


Add  new  lines  built  in  1884 

Deduct  corrections  of  measurements 

Miles  In  operation  at  close  of  1884 

[Miles  in  operation  at  close  of  1885  is.  In  round  numbers,  5,000.00] 


131.05 
5.21 
4,741.40 


The  item  of  "corrections  of  m*»a«iu foment"  is  introduced  to  cover 
discrepancies  in  length  of  lines.  Miny  of  them  are  never  reported  to  be 
of  same  length  for  any  two  successive  years. 

GAUGB. 

The  number  of  miles  of  three  feet  gauge  at  close  of  1883  was  195.75. 
During  the  year  1884  the  St.  Joseph  &  Des  Moines,  49.90  miles  long^ 
was  changed  to  standard  gauge,  leaving  145.85  miles  old  line  of  three 
feet  gauge.  To  these  add  the  Des  Moines,  Osceola  &  Southwestern,  9 
miles;  the  Mill  Springs,  Current  River  &  Barnesville,  5.28  miles  ;  and 
the  Willow  Springs  branch  of  E.  0.,  Springfield  and  Memphis,  6  miles, 
new  lines,  and  it  makes  the  number  of  miles  of  narrow  gauge  at  close 
of  1884  to  be  165.13,  as  follows,  all  other  roads  being  standard  gauge. 


Narrow  Gauge  Railroads. 

Des  Moines,  Osceola  &  Southwestern 

K.  C,  Springfield  &  Memphis,  Willow  Springs  branch 

Mill  Springs,  Current  Riyer  &  Barnesville 

St.  Joe  Lead  Mines  Co.'s  railroad 

St.  Louis,  Cable  &  Western 

Sedalia,  Warsaw  &  Southern 

Texas  &  St.  Louis 

Total r 


Miles. 


9.00 

5.00 

0.28 

13.00 

16.00 

42.25 

74.60 

166.13 


PROeRESS  OF  OONSTKUOTION. 


The  number  of  miles  of  road  in  use  at  close  of  each  year  since  con, 
Btruction  was  commenced  is  shown  in  the  folio  wing  j|||)jyE[^^^^QQQ[c 
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Miles. 

/ 

Year. 

Miles.     [ 

Year. 

Year. 

Miles. 

Year. 
1881 

Miles. 

*1851 .  . . 

0 

J1861   .... 

838 

1871 

2,580 

4,234 

tl852.... 

5 

1862 

838    . 

1872 

2,673 

1882 

4,501 

11853.... 

37 

1863 

868 

1873.. 

2,868 

1883 

4,615 

1854.... 

37    : 

1864 

925 

1874 

2,880 

1                   1 
1884 

i      4,741 

iri855  .  . . 

140    ' 

1865 

1 

925 

1875 

3,050 

1885 

5,000 

1856.... 

144 

1 

11866 

925 

1876 

3,140 

1857.... 

318 

1867 

1,055    1 

1877 

3,190 

1858.... 

647 

1868..... 

1,354    1 

1878 

3,250 

1859.... 

724 

1869 

1,712 

1879 

3,617 

I860.... 

817 

1870 

2,000    : 

1 

1880. 

4,007 

I 

1 

^Construction  commenced  on  Mo.  Pacific  July  4th. 
fPassenger  car  run  to  Cheltenham,  5  miles. 
JMo.  Pacific  opened  to  Pacific,  37  utiles. 
fQasconade  disaster  November  1st. 

DISTRIBUTION  IN  OOUNTIBS. 

The  number  of  counties  in  the  State  (counting  the  city  of  St.' Louis 
as  one),  is  116.  In  the  year  1878,  there  were  SI  counties  entirely  un- 
provided with  railroad  transportion.  At  the  close  of  1884,  the  number 
had  been  reduced  to  15,  viz. :  Carter,  Oedar,  Dallas,  Douglas,  Hickory, 
McDonald,Maries,  Ozark,  Perry,  Pemiscot,  Reynolds,  Ste.  Genevieve, 
Shannon,  Stone  and  Taney, 

We  now  have  a  mile  of  railroad  to  every  ISf  square  miles  of  terri- 
tory, and  to  every  500  inhabitants, 

EARNINGS  AND  EXPENSES. 


The  total  gross  earnings  inside  the  State,  so  far  as  the  same  can  be 
separately  ascertained,  amount  to  $29,178,828,  equal  to  $6,259  per  mile 
of  road  operated.  The  total  expenses  amount  to  $17,^47,678,  equal  to 
$3,721  per  mile  of  road,  and  to  59iWr  per  cent,  of  gross  earnings.  The 
net  earnings  amount  to  $11,831,150,  equal  to  $2,537  per  mile  of  road, 
and  to  4(yfih  per  cent,  of  gross  earnings. 

The  following  table  shows  total  earnings  and  earnings  per  mile  of 
road  per  each  year  since  1875 :  i    ^^^i^ 
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Year. 

Total  Earn- 
ings. 

Earnings 
per  mile. 

1875 

$15,826,450 
15,271,235 
14,932,390 
15,525,500 
19,374,126 
22,411,644 
26,839,328 
27,616,659 
28,754,335 
29,178,828 

$5,189 
4,865 
4  681 

1876 : 

1877 



1878 

4,844 

1879 

5,357 
5,693 
6,339 

1880 

1881 

1882 

6,305 
6,343 
6,259 

1883 

1884 .... 
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PERMANENT  SCHOOL  FUNDS.* 


STATB  SOHOOL  FUND. 

The  amounts  to  the  credit  of  the  permanent  State  School  Fund 
are  as  follows : 


Certificate  of  indebtedness  at  6  per  cent 

Certificate  of  indebtedness  at  5  per  cent 

In  treasury  to  credit  of  State  School  Fund 

Total  amount  to  the  credit  of  the  'Tublfc  School  Fund" 
University  or  ''Seminary  Fund" 

Total  of  "Seminary  Fund"  and  "PubUc  School  Fund". . 


$2,909,000  00 

224,000  00 

1,171  15 


$3,134,171  15 
514.095  08 


$3,648,266  23 


By  an  act  of  the  General  Assembly,  in  1883,  all  money  aecraing  to 
the  Seminary  Fund  or  Public  School  Fund,  is  converted  into  a  certifi- 
cate of  indebtedness,  payable  in  twenty  years,  and  bearing  interest  at 
the  rate  of  five  per  cent,  per  annum,  payable  semi-annually  on  the  first 
days  of  January  and  July. 


State  Public  School  Fund '     $3,134,171  15 

614,095  08 

3,280,271  44 

3,304,009  48 

89,794  62 

152,992  32 


State  Seminary  Fund 

County  Public  School  Fund 

Township  Public  School  Fund  . . 

Special  Public  School  Fund 

Fines,  penalties,  forfeitures,  etc . 


Total  School  Fund  of  Missouri $10,475,334  09 


♦From  the  Keport  of  the  Superintendent  of  Public  Schools^foj^l^ qqqj^^ 
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The  State  funds  can  be  increased  only  by  "grant,  gift,  devise,"  or 
appropriation  by  the  General  Assembly. 

The  '"Oounty  Public  School  Fund"  is  annually  increased  by  the 
net  proceeds  of  "fines,  penalties,  forfeitures,  estrays"  and  the  sale  of 
swamp  lands. 

The  "Township  Public  School  Fund"  is  increased  by  the  sale  of 
such  part  of  the  sixteenth  section  as  may  yet  be  in  the  markef^and 
still  held  in  trust  for  the  township. 

"Special  funds"  are  such  as  have  been  secured  by  grant,  gift,  de- 
vise or  special  legislation. 

The  following  table,  compiled  from  the  Report  of  the  Superinten- 
dent of  Public  Schools  for  1884,  exhibits  the  value  of  the  school  prop- 
erty of  each  county ;  the  amount  alloted  by  the  State  to  each  county, 
in  1884,  for  school  purposes;  the  amounts  of  the  county,  township  and 
special  public  school  funds,  with  their  total  for  1884  ;  the  total  of  the  ' 
same  funds  in  1879;  and  a  comparison  of  the  two  totals. 
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REVIEW  OF  CROP  REPORTS. 


The  crop  reports  inaugurated  by  the  State  Board  of  Agricultore^ 
for  thiB  season  of  1884,  with  very  limited  funds  to  prosecute  them,  have 
been  carried  forward  more  fully  for  the  season  of  1885. 

The  appropriation,  by  the  State,  of  an  increased  sum  for  the  work 
made  this  possible,  although  this  sum  is  still  inadequate. 

The  first  report  of  the  season  was  issued  April  1st.  At  that  time 
wheat  was  reported  as  quite  unpromising ;  an  acreage  ten  per  cent, 
below  the  average  had  been  reported  the  preceding  fall. 

The  reasons  assigned  for  the  poor  condition  of  wheat  were  as  fol- 
lows, to  wit :  First,  late  sowing,  owing  to  excessive  fall  rains ;  second, 
unusually  wet  soil  on  flat  undrained  grounds;  third,  the  influence  of 
the  Hessian  fly  on  early  sown  wheat — this  injury  was  very  moderate; 
fourth,  the  cold,  drying  winds  and  the  night  freezes  of  March  were 
very  severe.  The  loss  from  freezing  out  was  reported  as  greatest  on 
the  uplands,  blown  bare  of  snow.  Early  sown  wheat  was  reported  as 
looking  better  than  late  sown. 

Hog  cholera  had  swollen  to  an  unusual  extent,  most  of  the  coun- 
ties reporting  losses;  and  many  very  severe  death  rates. 

A  great  fatality  from  cold  weather  was  also  reported ;  in  fact, 
losses  of  cattle  and  sheep  were  stated  to  be  due  to  this  cause,  and  the 
fatality  among  hogs  was  constantly  alluded  to.  This  loss  was  unusu- 
ally large  in  lambs,  calves  and  pigs. 

A  very  general  interest  has  bee^n  developed  in  shelter  as  the  result 
of  these  losses.  This  loss  by  cholera  and  death  from  exposure  could 
be  nearly,  if  not  quite,  obliterated,  in  the  former  case  by  proper  diet 
and  care,  and  about  wholly  obviated  in  the  latter  case.  I  estimate  the 
loss  of  stock  of  all  kinds  for  the  State,  for  the  past  winter  (1884-1885)  to 
have  been  over  $4,000,000,  and  believe  that  $3,000,000  of  this  would  have 
been  saved  under  proper  management.     Many  counties  reported  a  con- 

Digitized  by  LjOOQ  IC 


REVIEW  OP  CBOP  REPORTS  (APRIL  AND  MAY.)  .  197 

siderable  purchase  of  calves  from  Ohio  and  eastward.  An  enormous 
loEfs  of  hay  by  bad  stacking  against  a  very  rainy  fall  was  reported. 
Peaches  were  killed,  according  to  reports,  and  small  fruits  injured. 

Reports  of  increased  sowing  of  grass,  clover  and  oats  were  noted, 
proving  that  our  farmers  are  feeling  their  way  to  a  wise  change  in  theii; 
methods  of  farming. 

Returns  received  during  latter  part  of  April  from  correspond- 
ents in  every  county  except  one,  gave  a  wheat  prospect  for  the  whole , 
State  much  more  discouraging  than  that  reported  the  month  previous. 

The  remarks  of  correspondents  showed  that  wheat  was  much 
more  badly  winter-killed  than  was  at  first  anticipated.  Roots  that 
were  supposed  to  have  some  vitality  left,  under  the  cold  skies  and  wet 
soils  of  a  rainy  month,  entirely  disappointed  the  hopes  before  indulged 
in.  In  consequence  24.7  per  cent,  of  the  wheat  was  ploughed  up.  The 
acreage  of  grass  and  clover  was  reported  as  being  106  per  cent,  of  that 
of  1884. 

Every  student  of  good  farming  can  but  note  with  pleasure  the  con- 
tinued increase  of  the  area  in  meadows  noticed  in  the  last  two  years. 
Let  it  go  on  until  50  per  cent,  or  more  of  our  farms  are  in  meadows,  in 
place  of  the  20  per  cent,  of  last  year,  and  of  the  11.9  per  cent,  of  a  few 
years  ago. 

While  the  reports  of  probable  increase  of  area  of  corn  were  mani- 
lest  correct,  yet  it  was  evident  that  its  period  of  seeding  would  be  late. 
Complaints  of  a  cold,  wet  month  extended  over  most  of  the  State. 
Counties  in  Southeast  Missouri  complained  of  drought,  and  some  of 
them  reported  considerable  seeding  of  corn.  Taking  the  State  as  a 
whole  but  little  corn  was  planted  by  May  1st. 

Clover  was  reported  fas  'freezing  out  to  a  considerable  degree, 
and  pastures  late  in  growth,  and  the  grass  not  so  good  as  in  average 
seasons;    hence  cattle  not  thriving  as  well  as  usual,  yet  healthy. 

A  review  of  correspondents'  remarks  demonstrated  cur  sheep  hus- 
bandry to  be  in  a  languishing  condition.  Among  the  reasons  assigned 
are  tariflF,  or  low  priced  wool',  dogs  and  wolves. 

In  returns  from  all  but  three  counties  received  during  the  latter 
part  of  May,  considerable  complaint  was  made  c£  cheat,  and  the  old 
offer  was  renewed  to  prove  that  wheat  turns  to  cheat.  Insects  were 
reported  as  doing  some  damage,  yet  no  more  than  usual,  if  as  much. 

A  few  of  the  counties  mentioned  the  army  worm,  and  two  or  three 
the  Hessian  fly. 

The  cold,  wet  spring  and  damaged  seed-corn,  due  to  prolonged  fall 
rains,  gave  a  very  poor  stand  of  corn,  many  farmers  having  to  re -plant 
the  second  and  third  time. 

Digitized  by  i^OOQ  IC 


198  MISSOURI  AGRICULTURAL  REPORT. 

In  response  to  our  enquiries  regarding  variety  of  corn  most  planted, 
reports  were  more  indefinite  than  expected.  The  St.  Charles  white 
was  mentioned  more  than  any  other  variety,  most  persons  reporting 
yellow  or  white,  or  yellow  and  white.  In  short,  little  attention  is  given 
to  purity  in  seed-corn,  and  seed  breeding  for  purity  is  less  considered 
tHan  stock  breeding.  An  inspection  of  our  corn  in  the  State,  in  its 
form  of  ear,  kernel  and  the  stalk  upon  which  the  corn  grows,  with  im- 
perfections that  can  easily  be  remedied  by  careful  attention  to  selec- 
tion, and  in  the  growth  of  selected  ears  by  themselves,  will  reveal  a 
great  work  to  be  done  in  this  direction.  The  preserving  of  seed  in  dry 
quarters  is  a  matter  of  very  great  moment,  and  for  this  year  would 
have  saved  millions. 

In  the  returns  for  the  report  issued  July  1st,  the  complaint  of  too 
much  rain  was  quite  general,  interfering  with  harvesting  and  haying, 
but  more  especially  preventing  the  proper  cultivation  of  corn,  which,, 
in  consequence,  was  late  and  weedy.  A  frequent  remark  from  the  cor- 
respondents was :  **  Oorn  on  low,  flat  land  is  drowned  out;  on  well 
drained  land  it  is  good."  This  shows  how  much  the  farmers  of  Mis- 
souri would  be  benefited  if  the  land  was  well  under-drained. 

In  the  southwestern  part  of  the  State,  the  web-worm  was  reported 
as  doing  considerable  damage  to  the  corn.  No  other  insects  were  com* 
plained  of,  to  any  great  extent. 

Correspondents  from  about  forty  counties  reported  that  the 
weather  was  too  dry  during  the  month  of  July,  and  about  one-half  that 
number  from  other  counties  complained  of  too  niuch  rain.  These  con- 
ditions of  the  weather  were  not  sectional ;  the  counties  reporting  both 
dry  and  wet  weather  were  widely  scattered  throughout  the  Slate.  But 
little  complaint  was  made  of  insects,  or  of  disease  among  stock. 

The  month  of  August  brought  drouth  to  some  sections  of  the  State, 
and  particularly  so  to  Southwest  Missouri.  In  that  section,  and  to  a 
considerable  extent  in  South  Missouri,  corn  was  reported  materially  in- 
jured by  the  dry  weather.  Other  sections  of  the  State  complained  of 
the  ill  eff'ectd  of  too  much  rain  earlier  in  the  season,  for  corn.  During 
this  season  it  became  evident  that  wet  grounds  would  give  a  poor  return 
in  corn,  again  demonstrating  to  our  farmers  the  value  of  drainage, 
which  would  convert  these  farms  intp  our  best  corn  areas  in  large  sec- 
tions. There  was  a  somewhat  wide  complaint  of  damage  to  corn  and 
other  crops  by  grasshoppers  native  to  the  State.  They  seem  to  have 
been  most  destructive  north  of  the  river. 

The  heavy  decline  in  our  sheep  husbandry  shown  in  the  returns  for 
August,  is  an  important  and  unfortunate  fact.  I  have  no  doubt  of  the 
profit  of  mutton  and  wool  sheep  under  good  care.    They  are  not  the 
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ammals  for  negligent  husbandry.  The  figures  given  below  are  interest- 
ing. Of  course  they  are  but  the  estimates,  not  actual  accounts  of 
farmers,  yet  approximating  a  correct  average.  Fortunately  they  show 
a  balance  on  the  right  side.  8outh  of  the  Missouri  river  the  cost  of 
keeping  per  head,  per  year,  is  $1.04  and  the  receipts  $1.52.  North  of  the 
river  the  returns  are  $1.25  cost,  to  $1.91  receipts.  The  superior  care 
given  sheep  north  of  the  river  results  in  better  net  revenue.  Such  is 
the  case  in  sheep  husbandry. 

The  month  of  September  was  a  normal  one  over  most  of  Missouri 
in  climatic  conditions.  Frost  held  off,  and  the  usual  warmth  of  Septem- 
ber placed  the  corn  crop  in  a  safe  condition. 

Early  September  was  too  dry  for  plowing,  and  ipiddle  September 
covered  nearly  a  week  in  which  the  soil  was  so  wet  from  a  heavy  rain 
that  sowing  wheat  or  plowing  was  not  to  be  thought  of  over  a  large 
area  of  Missouri.  This  delayed  sowing,  and  in  some  parts  of  the  State 
curtailed  the  area  devoted  to  wheat. 

Wet  weather  in  their  growing  season  curtailed  the  quantity  and 
impaired  the  quality  of  the  potato  crop. 

Apples,  promising  less  than  an  average  crop  for  some  time,  and  cur* 
tailed  in  promise  by  freadropping,  were  reported  in  September  returns 
at  65  per  cent,  of  a  crop. 

Cholera  was  less  alluded  to  than  in  previous  months,  although  stil 
very  fatal.  The  grasshopper  extended  its  ravages  into  September 
while  the  drouth  of  South  Missouri,  of  the  early  half  of  August,. seems 
to  have  shifted  to  the  north,  as  several  counties  in  that  section  com- 
plained of  its  decided  influence. 

The  question:  "Whatplants,  especially  grasses,  have  been  recently 
and  successfully  introduced  into  your  county,"  elicited  some  response. 
Orchard  grass  was  the  most  favorably  mentioned  of  any  plant  of 
recent  introduction — a  dozen  counties  speaking  well  of  it.  Four  report 
well  of  Johnson  grass ;  three,  Alfalfa;  two,  Alsike;  two,  English  blue 
grass.  German  millet  and  Hungarian  grass  seem  to  be  quite  generally 
and  favorably  known. 

The  final  returns  for  the  year,  received  during  latter  part  of  October, 
from  the  Board  correspondents,  were  the  most  full  of  the  year,  and  em- 
braced every  county  (114)  and  many  returns  from  most  of  them,  and  ' 
were  in  responue  to  1050  circulars  of  inquiry. 

Many  facts    of  interest  were    embodied  in  the  remarks  of  cor 
respondents.     The  remarks  of  correspondents  are  always  very  much 
c'urtailed  in  the  reports  issued   by    this    ofSce    on    account  of  our 
restricted  resources.    The  month  of  October  was  one  of  average  rain- 
fall and  temperature.    Under  favorable  atmospheric  conditions  the 
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wheat  crop  looked  promising  and  was  reported  at  the  high  average  of 
96.6  per  cent,  of  full  condition.  Its  area  was  again  reported  as  reduced 
by  the  price  of  wheat,  the  drouth  of  September  and  after  rains.  Indeed^ 
there  is  manifested  a  steady  determination  to  reduce  the  area  of  wheat 
and  to  increase  that  of  clover  and  timothy.  The  move  is  a  sound  one* 
Under  it  Missouri  will  soon  raise  as  much  or  more  wheat  than  now  and 
more  stock,  if  the  movement  be  attended  with  sound  methods  of  rota- 
tion and  increased  use  of  the  manures  that  will  result  from  cattle  feed- 
ing. Orchard  grass  was  praised  from  many  quarters.  Drouth  in  South 
Missouri,  too  much  rain  on  lands  needing  drainage  in  North  Missouri 
and  injury  in  shock  gave  for  corn  an  estimated  quality  of  95.5  per  cent, 
compared  with  the' crop  of  1884.  Potatoes,  usually  suflFering  in  quality 
in  wet  seasons,  stand  at  96.7  per  cent,  in  quality  compared  with  1884. 
Not  much  complaint  is  made  of  potato  rot.  Sorghum  suffered  some 
from  a  wet  season,  and  reported  a  syrup  off  in  quality  and  yield. 

On  page  203  is  given  a  summary  of  the  harvest  results  for  the  year. 

A  look  at  these  crops,  as  a  whole,  reveals  a  good  round  total  of 
harvest  results.  Wheat  may  be  off,  yet  coruNis  good,  hay  heavy,  graz- 
ing has  been  fine  and  stock  thrifty.  Mast  has  been  good,  and  other 
crops  a  fair  average.  Notwithstanding  ihesefatsts,  farmers  are  far  from 
surveying  the  past  year  with  satisfaction,  for  the  following  reasons, 
to-wit :  A  low  price  for  a  small  wheat  crop,  a  low  price  for  corn  and  a 
heavy  shrinkage  in  the  value  of  all  domestic  animals  to  which  it  is  fed. 
Sheep  are  heavily  off  in  numbera  and  price ;  hogs  are  three  cents  a 
pound  in  the  farm  yard  and  below  cost,  as  they  are  now  fed.  Cattle 
are  lie.  in  round  numbers,  or  $16  to  $22  per  head  for  fat  steers,  off  in 
value.  To  these  animals  most  of  the  crops  of  the  State  are  fed*  save 
the  wheat  crop,  which  is  less  than  eight  bushels  per  acre. 

The  following  comparative  results  are  submitted: 

Sorghum — average  quality,  90.0  per  cent.  \ 

Tobacco — average  quality,  89.0  per  cent. 

Apples — average  yield,  65.0  per  cent. 

Oats— average  quality,  94.0  per  cent. 

Broom  corn — average  quality,  90.0  per  cent. 

Hay— quality  compared  with  1884,  100.2  per  cent. 

Corn — quality  compared  with  1884,  95  5  per  cent. 

Irish  potatoes — quality  compared  with  1884,  96.7  per  cent. 

Sweet  potatoes — quality  compared  with  1884,  96.6  per  cent. 

Wheat— area  sown  compared  with  1884,  90.3  per  cent. 

Wheat — present  condition  compared  with  average,  97.0  per  cent.. 

Rye — area  sown  compared  with  1884,  89.3  per  cent. 

Cotton — area  compared  with  last  censu:*,  or  1879, 102.8  per  cent* 
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Sorghum — area  compared  with  last  census,  or  1879, 104 per  cent. 
Beans — area  compared  with  last  census,  or  1879,  84.6  per  cent. 
Flax — area  compared  with  last  census,  or  1879,  78.9  per  cent. 
Hemp — area  compared  with  last  census,  or  1879,  91.9  per  cent. 
Broom  corn — area  compared  with  last  census,  or  1879,  95.1  percent- 
Castor  beans — area  compared  with  last  census,  or  1879,  89.1  per 
cent. 

I  may  mention  grasshoppers,  Hessian  fly,  hog  cholera,  black  leg,, 
army  worm,  wire  worm,  boll  worm,  chinch  bug,  quinsy,  glanders  (of 
considerable  amount),  and  a  few  lesser  evils.  These,  while  reported  as 
doing  damage  in  varying  degrees  locally,  summed  up  as  a  whole  but 
little  exceed  the  usual  annual  damage,  yet  the  aggregate  rises  into 
millions  for  the  year. 

More  than  ordinary  pleasure  is  here  taken  in  publicly  thanking 
correspondents  for  the  public  spirit  manifested  in  their  gratuitous  and 
faithful  reports.    They  have  shown  that  the  same  public  spirit  exi^ts^ 
on  our  farms  that  has  given  several  of  our  sister  States  their  admirable^ 
and  praiseworthy  crop  reports. 
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In  the  absence  of  proper  legislative  aid  in  the  collection  of  crop- 
statistics,  the  Missouri  Board  of  Agricnltare  has  been  obliged  to  base 
its  crop  reports  entirely  upon  personal  estimates  instead  of  the  surer 
foundation  of  assessor's  returns,  as  in  our  sister  8tates.  While  results 
for  the  State,  taken  as  a  whole,  when  arrived  at  in  different  ways,  have 
been  found  to  agree  with  a  closeness  very  gratifying,  and  hence  are 
believed  to  be  quite  reliable ;  yet  it  is  feared  that  the  results  for  coun- 
ties, when  taken  separately,  will  often  prove  misleading.  And  this  in 
accordance  With  the  principle  that  the  accuracy  of  the  averae:e  of  a 
number  of  estimates  increases  with  the  number  of  such  estimates. 
Where  this  number  is  small,  as  in  case  of  a  county,- errors  maybe 
looked  for;  where  this  number  is  very  great,  as  in  case  of  the  State, 
the  errors  in  individual  estimates  will  probably  cancel  each  other 
when  such  estimates  are  combined  into  one  result. 

In  view  of  the  foregoing  facts  it  was  thought  preferable  to  omit  the 
crop  returns  for  the  counties,  and  to  present  only  those  for  the  State 
taken  as  a  whole.    These  are  given  in  the  following  table  : 
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Name  of  crop. 


'Corn 

Wheat  (winter).. 
Wheat  (spring)... 

-Oats 

Rye 

Barley 

Buckwheat 

-Cotton 

Tobacco 

Potatoes  (Irish).. 
Potatoes  (sweet) . 

Hemp 

Broom  com 

Sorghum 

Flax 

Beans 

:Hay 


*    Area  harvested. 


Total  acre- 
age. 


6,229,772 
*    1,550,197 


1,202,177 
49,544 
7,006 
5,613 
33,046 
14,876 
77,492 


Total  yield. 


190,008,046  bushels. 
12,029,441       *' 


31,857,700       ** 

544,984       ** 

140,120       '* 

90,937       ** 

22,450  bales. 

12,867,740  pounds, 

7,020,775  bushels. 


Yield  per  acre. 


I<rOTEI. 


30.5  bushels. 
7.8 

11.4 
26.5 
11.0 
20.0 
16.2 
0.68  bales. 
861.0  pounds. 

90.6  bushels: 

89.7  •* 
867.0  pounds. 
926.0        •* 
101.8  gallons. 

8.0  bushels. 
15.0        ** 
1.5  tons. 


The  compilation  of  stock  statistics  was  not  completed  in  time  for 
their  insertion  here.    They  will  be  found  at  the  end  of  the  Report, 
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Believing  the  development  of  our  indastrial  centres  to  be  an  in- 
fallible index  of  the  progress  of  the  agricultural  districts  upon  which 
they  depend,  the  Secretary  addressed  letters  to  the  Mayors  of  the  sev- 
eral cities  of  the  State,  asking  for  information  relative  to  the  recent 
ajivancement  of  such  cities  in  manufactures,  population,  wealth,  rail- 
road facilities,  educational  advantages,  etc.,  etc. 

In  response,  papers  relating  to  Kans&s  Oity  and  Hannibal  were 
furnished,  and  are  here  submitted  to  the  public  : 

KANSAS  CITY. 


Odthbert,  Powbll, 

Editor  Kansas  City  Live  Stock  Record, 


The  value  of  a  State's  agriculture  is  not  alone  to  be  estimated  by 
its  mere  crops.  To  be  sure,  they  are  an  important  and  primary  ele- 
ment in  the  farming  interest.  But  the  husbandman's  labor  are  more 
far  reaching  than  shown  by  these  simple  returns.  How  many  cities 
owe  their  prosperity  to  the  agricultural  interest  ?  Most  of  our  western 
centres.  And  there  is  no  surer  indication  of  prosperity  in  any  com- 
munity than  to  find  it  surrounded  by  well  tilled  fields.  Yet  our  Legis- 
lature persists  in  neglecting  this  most  important  of  all  interests,  and 
men  who  are  indirectly  drawing  their  nourishment  from  it,  fight  all 
measures  proposed  for  its  advancement.  A  policy,  we  conceive,  re- 
sulting more  from  ignorance  than  design.  No  one  who  knows  any- 
thing can  deny  that  Kansas  Oity  owes  her  prosperity  to  agriculture  ; 
and  this,  the  busiest  of  all  cities  in  the  West,  is  a  product oflhefields 
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and  flocks.  The  palatial  residences  of  our  cattle  kings,  merchant 
princes  and  manufacturing  capitalists  all  resulted,  directly  or  indi- 
rectly, from  agriculture,  from  which  their  owners  draw  their  greatest 
support.  And  as  this  interest  expands,  our  material  growth  must 
widen.  In  a  country  like  ours,  even  art  and  literature  are  closely 
allied  to  the  farm  interest.  Hence,  there  can  be  no  better  reflex  of 
the  advancement  of  a  country's  agriculture  than  the  growth  of  its 
cities.  Accepting  this  as  a  correct  hypothesis,  there  has  been  a  marked 
advancement  in  our  agriculture  in  this  part  of  the  State  during  the 
last  few  years,  in  spite  of  the  neglect  of  our  legislators.  In  1880,  ac- 
<*.ording  to  the  National  census,  our  city  had  a  population  of  58,985; 
and  including  Wyandotte,  Kas.,  just  across  the  Kaw  river,  65,134. 
Now,  according  to  census  just  taken,  the  population  of  Kansas  City  is 
105,000;  and  including  Wyandotte  and  the  suburban  town  of  "Armon- 
dale,  built  up  since  1880,  the  population  may  safely  be  placed  at  120,- 
OOO,  In  manufactures,  we  had  in  1880  two  packing  houses,  working 
about  700  men,  whereas  there  are  now  five  first-class  houses  in  full 
operation,  two  of  them  the  largest  in  the  country,  and  a  sixth  is  in 
course  of  erection.  This  industry  now  represents  an  investment  of 
^7,000,000,  and  employs  over  2,000  hands  the  year  round,  whose  earn- 
ings will  average  $2.50  per  day,  and  to  whom  is  paid  $1,565,000  annu* 
ally.  Most  of  these  employes  are  men  of  family,  and  it  is  safe  to  say 
that  the  packing  interest  here  furnishes  support  to  6,000  people. 
There  were  slaughtered  at  this  point  in  1880,  505,478  hogs,  at  a  cost  of 
«5,054,780;  and  31,817  cattle,  for  which  $1,554,510  were  paid.  For  this 
year  alone,  from  the  1st  of  January  to  October  1st,  the  number  of  hogs 
packed  was  990,071,  at  a  cost  of  $8,000,000,  and  number  of  cattle 
killed,  65,000,  representing  a  moneyed  value  of  $1,900,000,  making 
^9,900,000  paid  out  for  raw  material  alone,  against  $6,609,290  in  1880. 
A  grand  showing,  and  mighty  tribute  to  the  farm  interest.  But  this  is 
not  all.  The  above  is  exclusive  of  the  shipping  trade,  at  the  yards,  in 
<3attle,  hogs  and  sheep,  which  furnishes  employment  to  a  good  many 
men,  and  represents  lyuch  money. 

The  stock  yards  now  employ  185  men,  and  pay  out  annually 
^110,000  in  wages,  as  contrasted  with  75  men  in  1880,  and  $60,000  paid 
in  wages. 
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RECEIPTS  OF  LIVE  STOCK  AT  THE  STOCK  YARDS. 


Cattle 

Hogs :. 

Sheep 

Horses  and  mules 


1880. 


1884. 


$244,709j       $533,526 


676,477 
50,611 
14,086 


1,723,548 

237,967 

27,163 


Increase . 

$288,817 

1,047,071 

187,35^ 

13,077 


These  figures  make  a  most  surprising  exhibit.  They  show  an  in- 
crease of  118  per  cent,  in  our  cattle  trade,  154  per  cent,  in  our  hog  busi- 
ness, an  increase  of  370  per  cent,  in  our  receipts  of  sheep,  and«92  per 
cent,  in  the  receipts  of  horses  and  mules.  In  dollars  and  cents,  this 
trade  alone  may  be  safely  valued  at  $50,000,000  every  year.  Then  our 
grain  business  for  1884  reaches  6,199,575  bushels  of  wheat,  7,298,287 
bushels  of  corn,  185,522  bushels  of  oats  and  144,281  bushels  of  rye.  In 
1880  the  receipts  of  wheat  were  4,093,528  bushels,  corn  4,420,760  bushels, 
oats  366,492  bushels,  and  rye  65,267  bushels. 

An  interest  in  cereals,  even  at  the  present  low  prices,  safely  worth 
$7,000,000  per  annum.  These  are  primary  interests.  The  secondary, 
such  as  our  jobbing  trade  and  manufacturies,  are  largely  indebted  to 
agriculture  for  their  support.  In  the  way  of  manufacturies  we  have 
grown  much  since  1880,  and  but  for  high  rents  a  much  further  advance- 
ment would  have  been  made.  Our  city  now  has  eight  iron  foundries, 
boiler  and  machine  works;  fifty  percent,  more  than  five  years  ago. 
These  plants  represent  an  investment  of  $350,000;  and  employ  325 
hands,  who  earn  $250,000  in  wages  every  year. 

One  of  the  best  linseed  oil  mills  in  the  country  is  located  here,  em- 
ploying a  capital  of  $100,000,  and  working  thirty  men.  It  is  thfe  out- 
come of  our  agriculture,  as  it  draws  its  flax  seed  and  castor  beans  di- 
rectly from  the  farmer,  and  sells  much  of  its  product  oil-cake  to  feeders. 
It  has  extended  its  business  40  per  cent,  since  1880.  There  are  many 
other  minor  interests  which  have  put  forth  a  wonderful  growth  the 
past  five  years.  Perhaps,  I  cannot  better  illustrate  the  great  strides  of 
our  commerce  the  past  four  years  than  by  repeating  our  bank  clearings. 
While  they  do  not  represent  the  full  trade  of  a  city  they  furnish  a  fair 
index: . 
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Clearings 

Bank  capital. 


1889. 


$50,600,000 
1,400,000 


1884. 


$177,141,444 
2,700,000 


Increase. 


$126,^1,444- 
1,300,000- 


Our  bank  clearings  for  1885  will  even  exceed  last  year's,  they  hav- 
ing already  reached,  up  to  November  Ist,  $179,88:^,876  ;  and  our  bank 
capital  may  now  be  placed  at  $3,000,000.  This  is  a  monstrous  growth 
and  a  wonderful  prosperity,  all  of  which  may  be  traced  to  agriculture, 
the  field  and  faim. 

If  under  the  past  neglect  by  our  State  government  of  its  agricul* 
tural  interests,  it  has  enabled  our  citizens  to  produce  such  results,  what 
might  we  expect  if  the  farming  interests  should  receive  its  due  recog- 
nition, and  fostering  care  of  our  State  authorities?  In  neglecting  agri- 
culture, one,  if  not  the  greatest  industry,  the  foundation  of  all  others, 
is  slighted.  Without  well  tilled  farms  and  healthy  herds  and  flocks 
there  can  be  no  prosperous  farmers,  and  without  prosperous  farmers 
there  can  be  no  well-to-do  towns,  and  without  well-to-do  towns  no 
flourishing  cities,  the  jewels  of  a  country,  and  promoters  and  encour- 
agers  of  literature  and  art. 


HANNIBAL. 


F.  W.  Wyman, 

President  Hannibal  Board  of  Trade, 


Hannibal  is  the  fourth  city  in  Missouri  as  regards  population.  It 
is  the  center  of  six  railroads,  four  of  which  terminate  here,  two  passing 
through.  It  is  situated  on  the  Mississippi  river,  one  hundred  and  eleven 
miles  from  St.  Louis,  sixty  from  Keokuk,  two  hundred  and  eighty-three 
from  Chicago,  and  two  hundred  and  twenty-six  from  Kansas  City. 

The  following  are  among  the  prominent  business  transactions  ia 
Hannibal  in  1882: 
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Xumber,  feet. 


Value 

Drugs,  paints  and  oils 

Groceries 

Flouring  mills 

Provisions 

Sash,  doors  and  blinds 

Hard  and  soft  coal 

Meat  markets 

Lime  manufacturing 

Receipts  and  disbursements  of  postofiice . 
Total  business  of  1882 


230,890,664 

$4,050,598  48 

2,139,000  00 

1,764,800  00 

1,304,300  00 

4S4,015  55 

2»6,572  29 

296,048  00 

248,200  00 

192,000  00 

189,725  96 


$19,673,724  48 


Uannibal  is  the  lari3:est  lumber  market  on  the  Mississippi  river. 

Fully  200,000  barrels  of  lime  are  annually  manufactured  here. 

The  city  is  supplied  with  a  most  admirable  system  of  water  and 
gas  works,  has  street  railway,  telephone  exchange,  free  letter  delivery 
and  letter  boxes,  fast  mail  from  St.  Louis,  most  excellent  public  ^hools, 
and  religious  societies  of  nearly  all  denominations. 

Social  attractions  are  of  a  superior  character,  and  one  of  the  very 
best  opera  houses  in  Ihe  State  is  to  be  found  here. 

Three  fine  brick  school-houses  were  erected  in  the  Spring  of  1882, 
and  $200,000  worth  of  building  done  during  that  year.  Population 
14,000. 

PUBLIC  SCHOOLS. 


1882-'83.     1883-'84. 


Enumeration 

Enrollment 

Teachers 

Average  daily  attendance 

Total  per  capita  expenditure. 


1884-'85. 


3,805 

4,115 

4,347 

2,128 

2,160 

2,296 

33 

34 

34 

1,S32 

1,434 

1,473 

$13.43 

$12.77 

$12.75 

Total  expenditure  for  aU  purposes ,$20,286  05  $22,899  57  $23,694  18 
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The  value  of  school  property  has  been  estimated  at  $58,700.  B7 
the  erection  of  new  buildings  it  has  been  increased  to  $75,000.  The 
number  of  teachers  for  1885*86  is  43. 
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Missouri  Agricultural  OollegbJ 

(State  Univbrsity),  >■ 

OoLUMBiA,  November  28th,  1885.) 


,  Prof.  J.  W.  Sanborn,  Duan,  Secretary  Missouri  State  Board  of  Ag- 

riculture: 

Dear  Sir  :  In  accordanca  with  your  desire,  I  submit  to  you,  very 
respectfully,  a  few  remarks  regarding  the  health  of  live  stock  in  the 
State  of  Missouri. 

Since  my  appointment  (April  2lst,  1885)  as  Veterinary  Inspector 
for  this  State,  and  as  Professor  of  Veterinary  Science  at  the  Agricul- 
tural College,  etc.,  I  have  visited  in  my  official  capacity  the  counties  of 
Hickory,  Nodaway,  Atchison,  Gentry,  Harrison,  Mercer,  Putnam,  Sul- 
livan, Daviess,  Andrew,  Macon,  Lewis,  Clark,  Chariton,  Randolph, 
Pike,  Lafayette,  Howard,  Bates,  Livingston,  Audrain  and  St.  Louis. 
Some  of  them  I  had  to  visit  two  or  three  times.  In  many  instances 
the  disease  proved  to  be  non  contagious,  and  the  people  after  being 
convinced  by  explanations  and  tests  that  there  was  no  danger  for  the 
surrounding  stock,  felt  very  thankful,  and  they  treated  successfully 
many  animals  according  to  your  servant's  directions.  I  may  mention 
for  instance,  the  outbreak  of  skin  disease  which  appeared  among  cattle 
in  Harrison  county  a  few  months  ago,  and  also  several  cases  of  what 
is  termed  '^  dry-murrain."  In  the  first  instances,  two  cases  had  died 
before  treatment,  but  all  the  numerous  remaining  ones  were  cured.  I 
have  not  as  yet  a  very  good  record  of  all  the  animals  treated  success- 
fully or  otherwise  under  my  advice,  and  it  is  rather  a  hard  matter  to 
get  the  tacts.  Very  few  treat  their  patients  as  directed.  The  first 
malady  to  which  my  attention  was  called  in  my  official  capacity  was 
the  cattle  disease  which  broke  out  at  Fulton,  Callaway  county,  last 
winter.  The  outbreak  was  first  reported  to  the  Department  of  Agri- 
•uliure  at  Washington,  and  Dr.  Trumbower,  Inspector  of  the  Bureau  of 
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Animal  Industry,  was  sent  to  make  an  investigation.  He  and  several 
other  veterinarians  of  ability,  among  whom  were  Drs.  Holcombe,  of 
Kansas,  and  Hagyard,  of  Kentucky,  diagnosed  the  disease  "  Contag- 
ious Pleuro-pneumonia."  Some  of  those  men  had  throughout  the  West 
the  reputation  of  being  thoroughly  posted  in  their  profession,  and  we 
had  reason  to  rely  upon  their  judgment. 

As  for  me,  I  cannot  add  anything  regarding  contagious  pleuro- 
pneumonia in  Missouri  to  what  I  have  stated  already  in  my  report  on  the 
subject  to  the  Agricultural  College  in  March  last,  and  whfch  was  pub- 
lished at  the  time  as  Bulletin  No.  15.  I  arrived  on  the  grounds  after 
all  the  cases  which  were  said  to  be  typical  or  diagnostic  (i,  e>  well 
marked)  had  been  killed.  I  did  not  see  a  case  justifying  an  opinion  from 
personal  observations. 

I  found  several  cases  of  glanders  among  horses  and  mules  in  the 
counties  of  Hickory,  Nodaway,  Mercer,  Putnam,  Andrew,  Atchison, 
Sullivan, Bates  and  Livingston;  and  a  large  number  of  cases  were  re- 
ported to  me  by  several  practical  stock  men  and  veterinarians  of  prac- 
tical knowledge  as  having  occurred  in  St.  Louis,  Kansas  City,  St.  Joe, 
etc.,  etc. 

To  my  personal  koowledge,  forty-three  head  of  horses  or  mules 
have  died  from  the  effects  of  glanders  in  a  more  or  less  serious  form  as 
it  appears  in  the  West ;  or  have  been  killed  on  accouilt  oi  that  disease 
by  the  advice  of  your  State  Veterinarian,  thus  preventing  a  quarantine 
(the  proprietors  generally  preferring  absolute  extermination  to  the 
latter  proceeding). 

In  some  doubtful  cases  I  made  tests  in  order  to  prove  beyond  a 
reasonable  doubt  what  we  had  to  deal  with,  because  it  is  sometimes  im- 
possible  to  diagnose  certain  cases  after  one  examination  only.  In 
every  instance  a  large  number  had  died  before  my  visit.  Three  men — 
one  in  Kansas  City,  one  in  (or  from)  Lamar,  Mo.,  and  the  other  from 
St.  Joe — were  reported  to  have  died  from  the  effects  of  glanders  taken 
from  horses  or  mules. 

There  exists  in  several  counties  of  the  State  a  form  of  catarrhal  dis- 
ease of  malignant  nature  among  the  equine  race  which  often  proves 
very  fatal,  particularly  to  mules.  The  disease  sometimes  has  very  much 
the  aspect  ot  glanders.  The  greatest  care  must  be  taken  in  inspection 
in  order  to  find  the  difference,  and  occasionally  it  is  prudent  to  see 
the  cases  more  than  once  in  order  to  be  sure.  As  the  law  hardly  gives 
me  this  privilege,  such  cases  cause  a  great  deal  of  anxiety  to  the 
proprietors,  their  neighbors  and  myself.  But  there  is  no  alternative; 
I  cannot  condemn  a  case  for  glanders  until  I  see  its  characteristic  symp- 
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toms.  I  had  great  trouble  frequently  to  convince  parties  that  certain 
cases  were  not  true  glanders ;  inoculation  had  sometimes  to  be  re- 
sorted to  for  that  purpose. 

Four  outbreaks  of  the  disease  called  Texas  fever^  southern  cattle 
fever^  splenic  fever^  etc,,  have  occurred  to  my  personal  knowledge  m 
the  State  of  Missouri,  during  the  summer  months,  and  several  other 
outbreaks  were  reported  from  various  points  which  I  was  not  called  to 
visit.  Of  these  I  of  course,  cannot  say  anything  more  than  to  mention 
them.  I  have  just  returned  from  Audrain  county  where  another  out- 
break has  occurred  among  cattle  bought  at  the  Kansas  City  stock  yards 
by  Mr.  Green  Gant,  of  Mexico.  Thirty-eight  head  had  died  before  my 
arrival,  and  ten  or  twelve  were  sick.  The  loss  caused  by  this  dreadful 
malady,  although  not  so  great  as  last  year,  is  still  very  large.  How- 
ever, to  my  knowledge,  no  outbreak  of  this  malady  has  happened 
among  our  cattle  because  of  southern  germ-bearing  cattle  being  kept 
and  fed  any  length  of  time  within  our  borders,  excepting  at  Kansas 
City,  and  perhaps  at  St.  Louis.  All  the  cattle  which  became  affected 
were  native  or  acclimated.  When  they  get  the  disease  they  gener- 
ally die,  but  do  not  communicate  it  to  others,  strange  as  it  seems. 
In  one  instance,  only,  there  were  among  the  diseased  herd  a  few  cattle 
whose  identity  was  doubtful,  for  that  reason  the  entire  herd  was  placed 
in  quarantine  and  the  malady  went  no  further.  This  occurred  in  Lafay- 
ette county,  near  Odessa. 

The  principal  other  diseases  among  live  stock,  and  to  which  my 
attention  is  frequently  called,  and  advice  is  often  requested,  are 
symptomatic  anthrax  (black  leg),  and  parasitic-bronchitis  in  calves, 
and  that  form  of  indigestion,  commonly  termed  "  dry-murrain "  or 
"  mad- itch  "  in  cattle.  ^ 

Many  cases  of  so-called  '' hog  cholera  "  and  '^  fowl  cholera  "  are 
said  to  have  occurred  throughout  the  State,  but  I  regret  to  say,  I  am 
not  in  a  position  to  explain  much  about  them  from];personal  observa- 
tions, because  I  was  never  called  officially  when  they  happened,  and 
my  time  was  so  taken  up  by  other  duties,  as  you  are  well  aware,  that 
I  could  not  act  voluntarily  as  often  as  I  anticipated,  and  as  I  was  very 
anxious  to  do.  It  seems  from  all  I  have  learned  that  the  financial  loss 
to  Missouri  through  this  disease  is  enormous. 

This   much  I  may  say,  however,  many  cases  of  disease   among 

hogs  recorded  as  "hog  cholera"  are  noncontagious  aflFections  which 

might  be  prevented  if  some  qualified  men  in  veterinary  pathology  had 

time  and  means  to  investigate  the  matter  thoroughly.    With  respect 

to  swine  plague^  black  [leg ^  parasitic  bronchitis  and   dry  murrain^  it 

would  undoubtedly  be  of  great  benefit  to  the  State  if  they  were  bet- 
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ter  understood.  There  are  so  man^  erroneous  statements  published  in 
regard  to  them  that  the  agriculturalists  and  stock  raisers  hardly  know 
what  to  think  or  what  to  believe.  Most  of  what  is  published  here  and 
there  comes  trom  unreliable  sources.  Would  it  not  be  proper  then  to 
describe  those  maladies  here?  Trusting  that  you  will  agree  with  me 
in  this,  I  shall  proceed.  I  shall  be  as  brief  as  possible,  and  will  en- 
deavor to  be  concise  in  my  work.  I  will  take  council  from  the  best 
modem  German,  French,  English  and  American  veterinary  writers 
and  practitioners.  But  jfirst,  a  few  words  in  regard  to  those  apparently 
malignant  catarrhal  troubles  among  horses  and  mules,  and  to  which  I 
have  already  alluded.  They  may  be  termed  acute  and  chronic  catarrh^ 
croup  of  the  nasal  mucous  membranes^  and  diphtheritis  of  the  pituit- 
airy,    (Roll.) 

The  two  first  forms  of  catarrh  may  occur  |in  several  horses  or 
mules  at  the  same  time  in  one  locality,  but  the  disease  is  not  contag- 
ious, it  is  due  to  one  or  several  influences  acting  on  all  the  subjects. 

Group  and  diphtheritis  are  pronounced  contagious  by  actual  con- 
tact of  the  discharge  from  the  nose  of  a  diseased  subject  (horse  or  mule) 
with  the  nasal  mucous-membrane  of  a  healthy  one.  I  have  seen  relia- 
ble indications  of  this.  For  this  reason  those  affections  have,  I  think, 
frequently  been  confounded  in  this  country  with  glanders  or  farcy.  It 
is  perhaps  true,  as  some  able  veterinarians  claim,  that  glanders  may 
result  from  them,  but  if  it  is  true,  it  does  not  occur  very  often.  I  have 
tried  several  times  to  produce  glanders  by  careful  inoculation  of  proper 
subjects  with  virus  from  horses  pronounced  by  ordinary  observers  and 
even  by  educated  veterinarians  as  suffering  from  glanders,  and  I  failed 
every  time.  Indeed  diphtheritis,  and  even  croup,  are  described  by 
some  as  real  gla  iders  in  the  acute  form.  Few  English  or  American 
veterinarians  make  any  difference  in  describing  them.  Yet  while  we 
may  produce  septicemia  (or  blood  poisoning)  with  the  poisonous  mat- 
ter of  these  diseases,  we  cannot  produce  chronic  glanders.  If  any  con- 
nection exists  between  the  nature  of  thefe  maladies,  it  is  perhaps  that 
croup  or  diphtheritis  in  the  horse  specie  may,  under  certain  favorable 
conditions,  cause  the  glanders  virus  to  generate  itself  within  the  animal 
system.    All  this  remains  to  be  proved ;  I  doubt  it. 

Practically,  this  professional  controversy  does  not  change  the  sit- 
uation so  far  as  the  public  and  particularly  the  stock  raisers  are  con- 
cerned, for  these  maladies  are  often  as  deadly  and  perhaps  as  bad  in 
every  respect  as  glanders  itself.  Perhaps  eightyjper  cent,  of  the  cases 
which  apparently  recover  are  never  cured  entirely;  about  fifty  per 
cent,  die  within  three  months  to  three  years,  and  all  those  which  live 
for  any  length  of  time  with  the  disease  are  usually,  if  not  always,  ob- 
jects of  disgust  and  of  terror  to  the  proprietors  and  their  neighborhood. 
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Especially  in  mules,  as  I  have  said,  I  have  noticed  ihe  fatal  results. 
Some  cases,  however,  may  be  cured  in  the  beginning  by  such  treat- 
ments as  are  indicated  in  Bulletin  No.  16  of  the  Agricultural  College 
for  animals  suspected  of  glanders. 

It  matters  not  in  my  opinion  what  name  a  disaese  bears,  if  it  is  most 
always  fatal,  if  it  is  contagious  and  rarely  curable  without  very  great 
trouble  and  expense  (sometimes  equal  to  the  value  of  the  animal),  one 
might  as  well  destroy  the  patient  at  once. 

Whenever  a  horse  or  mule  begins  to  run  at  the  nose,  the  mat- 
ter being  more  or  less  thick,  whitish,  or  yellowish,  or  green,  or  bloody, 
and  adhering  to  the  nostrils  around  their  openings;  when  there  is  a 
moderately  hard  swelling  (which  very  seldom  breaks)  under  the  lower 
jaw  between  its  two  branches  ;  and  when  ulcers  or  sores  seem  to  form 
in  the  nasal  cavities,  it  is  always  good  policy,  indeed  it  is  a  duty  you 
owe  to  yourself  and  the  community  to  immediately  place  the  aflfected 
animal  in  an  isolated  place  where  no  healthy  one  of  the  same  species 
can  get  to  it.  The  law  can  force  you  to  do  this.'  In  summer  let  such  an- 
imals be  kept  by  themselves  in  a  small,  good  isolated,  pasture,  with  high 
fences;  and  in  winter  shelter  them  separately,  and  keep  them  entirely 
by  themselves,  on  soft,  nutritious  food.  Take  care  that  you  do  not  get 
any  matter  on  sores  or  in  your  eyes ;  it  is  a  prudent  thing  to  act  thus  in 
all  suspicions  cases.  And  if  by  proper  means  instituted  in  the  begin- 
ning you  cannot  succeed  in  effecting  a  cure,  and  the  patient  grad- 
ually grows  worse,  and  j%u  see  ulcers  in  the  nose,  take  its  life  in  the 
most  humane  way  possible.  You  will  save  money  by  it  and  do  a  kind 
act  to  the  brute.  The  reckless  manner  in  which  many  such  cases  are 
treated  is  really  painful  to  consider.  No  wnr»(Jer  so  many  animals  become 
affected.  In  addition  to  the  treatment  of  catarrhs  of  the  head,  as  pre- 
cribed  in  Bulletin  No.  16,  it  may  be  useful  to  inject  twice  a  day  in  the 
nostrils  with  a  syringe,  a  spray,  or  nasal  douche  instrument,  a  solu- 
tion of  sulphate  of  zinc  or  of  iodide  of  potassium,  ten  to  twenty  grains  to 
an  ounce  of  water.  Some  benefit  may  also  be  derived  from  inhalations 
of  carbolized  vapors.  To  accomplish  this,  take  a  quart  or  two  of  wheat 
bran,  sprinkle  about  one  dram  of  pure  carbolic  acid  over  it  and  scald 
the  whole  with  boiling  water.  Then  empty  the  bran  into  a  coarse  bag 
and  keep  it  for  about  thirty  minutes  under  the  nose  of  the  patient.  The 
bag  may  be  kept  in  position  by  means  of  straps  or  ribbons  of  cotton 
cloth  tied  to  the  halter  or  over  the  head.  Oare  must  be  taken  to  allow 
sufficient  air  to  penetrate  the  bag  and  enter  the  lungs  during  this  pro- 
cess. Renew  the  operation  every  six  or  eight  hours  or  at  least  twice 
daily.  True  cases  of  glanders  may  be  palliated  but  are  never  cured  en- 
tirely. (For  differences  of  symptoms  and  diagnosis  of  glanders  see 
Bulletin  16  referred  to  in  this  writing).  ^^'^'^^^  by  LnOOglC 
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SWINE  PLAGUE. 

This  aflfection  also  called  "hog  cholera»"  swine  fever,  charbonous 
gastro  enteritis,  etc.^  is  considered  a  contagious  one,  both  by  direct 
contact  and  through  the  air. 

Symptoms. — Dulness,  carelessness,  love  of  cold  drinks,  apparent 
dislike  of  solid  food,  desire  to  hide  under  bedding,  slow  and  difficult 
walking,  ears  hot  and  sore,  tail  hanging,  eyes  sunken,  inside  of  eyelids 
red,  flanks  painful  by  pressure,  heart  fast,  pulse  small  and  rapid,  respi- 
ration quickened.  After  twelve  to  twenty-four  hours,  or  perhaps 
longer,  these  symptoms  are  more  pronounced.  There  are  sometimes 
tremblings;  the  body  becomes  hotter  and  is  pained  by  the  touch, 
especially  the  belly  where  pressure  causes  the  patients  to  scream. 
Sometimes  they  scream  plaintively  without  being  touched.  The  hind 
extremities  become  unsteady,  vacillating ;  there  is  constipation  or 
bloody  diarrhea  and  the  animal  gradually  weakens.  Finally  the  pulse 
becomes  imperceptible,  the  beating  ot  the  heart  w^ker,  the  body 
cooler,  the  victim  is  stretched-  on  the  bedding,  it  is  occasionally  agi- 
tated by  convulsive  movements  and  dies. 

Now,  there  is  noticeable  during  this  period  of  the  disease  a  most 
important  symptom  of  which  I  have  not  said  a  word.  I  mean  the  char- 
acteristic red  coloring  of  the  skin  which  may  be  observed  unevenly 
dispersed  everywhere  on  the  body  where  the  skin  is  the  most  delicate 
and  thin,  particularly  on  the  ears,  under  the  belly,  at  the  inside  of  the 
limbs,  etc.  These  spots  gradually  take  a  violet  or  dark  brownish  color. 
In  mild  cases,  however,  they  slowly  disappear,  while  in  violent  and 
rapid  ones  the  skin  may  become  violet,  or  purple,  or  dark  almost  every- 
where.   This  is  always  an  indication  of  death 

It  happens  sometimes  that  some  of  these  colored  patches  form 
circumscribed  tumors  on  the  limbs,  ears  or  tail.  This  is  due  to  the 
septic  material  produced  or  gathered  in  these  places,  and  which  nature 
attempts  to  eliminate.  In  such  instances  the  spots  are  very  painful  at 
first,  but  soon  mortification  sets  in  and  causes  sloughing  of  the  diseased 
portions,  and  occasionally  ot  parts  of  the  extremities  aff'ected. 

These  colored  patches  are  not  so  plainly  seen  on  dark  skins. 

Causes. — The  true  swine  plague,  as  understood  after  modern  veteri- 
nary scientific  researches,  is  a  specific  disease  due  to  a  microscopic  or- 
ganism*which,  by  certain  means  gains  its  way  into  the  system.  This  or- 
ganism is  a  minute  germ  and  is  termed  by  various  scientists,  ^^baoteria^'^ 
^^7nicrococci^^'^  etc.  Therefore  the  usual  atmospheric  influences  or  the 
causes  of  ordinary  diseases,  such  as  bad  feed,  bad  water,  too  rich  food, 
foul  quarters,  etc.,  are  not  the  direct  causes  of  the  malady,  although 
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they  may  harbor  these  germs  and  render  the  hogs  more  susceptible 
to  their  influence.  Still  the  hogs  should,  no  less,  be  kept  in  whole- 
some quarters  and  fed  good  aliments  and  pure  water,  for  if  those  pre- 
cautions are  neglected,  they  may  not  only  become  in  a  fit  condition  to 
contract  the  contagious  plague,  but  they  may  also  become  affected  with 
some  of  the  numerous  other  diseases  to  which  swine  are  subject,  and 
which  are  sometimes  confounded  with  the  so  called  hog  cholera.  It 
happens  occasionally,  for  instance,  that  a  certain  condition  brought  on 
by  highly  nutritious  food — a  condition  known  as  plethoric,  congestive, 
etc.,  due  to  excess  of  rich  blood  caused  by  such  food  as  corn  in  large 
quantity,  is  mistaken  for  swine  plague.  Indeed  this  ailment  occurs 
sometimes  in  almost  endemic  form  in  some  countries,  and  it  has 
occurred  in  this  State.  But  in  su^h.  cases  death  may  generally  be 
avoided.  The  great  majority  may  be  cured  by  placing  the  patients  in 
dry  quarters,  and  giving  them  plenty  of  good  clear  water  and  one  or 
two  doses  of  one-half  to  one  and  a  half  ounces  of  sulpl^ate  of  soda  to 
each.  In  this  form  of  affection  there  is  no  coloring  of  the  skin  as  in 
hog  cholera.    • 

The  t7*eatment  of  swine  plague  is^not  very  satisfactory.  About 
the  only  things  prescribed  in  America  are :  the-immediate  extermina- 
tion of  the  diseased  subjects,  removal  of  healty  ones  to  high,  dry  places 
where  they  may  have  access  to  plenty  of  pure  water,  the  feeding  of 
wholesome,  cooling  food ;  the  burning  and  burying  of  all  debris,  bedding 
manure,  etc., of  dead  hogs;  the  disinfection  of  pens,  yards, fences,  etc., 
with  carbolic  acid,  chloride  of  lime  and  by  fire  ;  keeping  the  swine 
away  from  infested  land  or  places  which  may  become  so  by  the 
washings  Jfrom  them,  or  yhere  they  may  drink  in  infected  streams; 
the  ploughing  of  such  grounds,  after  burning  straw  or  something  else 
all  over  them  and  covering  them  with  lime ;  and  finally  the  use  of  car- 
bolic acid  at  a  dose  of  five  to  ten  drops,  three  times  a  day,  in  gruel  or 
milk.  All  those  measures  are  prescribed  as  preventives,  and  if 
strictly  enforced,  may  do  some  good.  But  it  does  not  pay  to  try  to 
cure  a  choleric  hog. 

I  am  confident,  however,  that  we  are  on  the  eve  of  a  great  revolu- 
tion regarding  the  treatment  and  the  prevention  of  this  disease,  and  of 
others  ofabout  the  same  nature,  such  as  splenic  fever,  blackleg,  chicken 
cholera,  etc.,  all  of  which  are  due  to  germs.  For  many  years  many 
great  scientists  among  whom  are  the  greatest  chemist  and  microscopist 
of  the  world  M.  Louis  Pasteur  (the  man  who  has  discovered  a  cure  for 
hydrophobia);  the  celebrated  veterinary  pathologists  and  experi- 
mentalists Toussaint  and  Arloing  of  France  ;  the  learned  Drs.  Koch  of 
Germany  and  Klein  of  England ;   the  eminent  Professor  Wehenkel  of 
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Belgium  and  several  other  most  able  veterinarians  and  physicians  of 
Europe^  and  a  few  of  America,  have  been  working  to  find  the  true  nature 
of. these  terrible  plagues,  and  to  discover  a  preventive  treatment,  and 
it  appears  that  Pasteur  and  his  colleagues  have  at  last  succeeded  in 
cultivating  a  benign  virus  for  various  diseases,  and  which  by  vaccina- 
tion leally  has  that  efi'ect. 

Nothing  seenvs  more  rational,  since  one  attack  by  such  a  disease 
renders  the  subject  proof  against  another  from  the  same.  Within  the 
last  year  several  local  governments  of  Europe  have  tested  the  matter 
carefully  and  reported  favorably,  and  to  day  the  central  society  of 
veterinary  science  oi  France  seems  to  believe  in  the  effectiveness  of 
the  great  discoveries.  Their  special  investigating  commissions  seem 
no  longer  to  doubt  that  a  great  precentage  of  the  domestic  animals 
may  be  prevented  from  contracting  many  of  the  contagious  diseases 
which  cause  annual  losses  of  millioiis  and  millions  of  dollars  in  almost 
every  country  of  the  world,  particularly  in  America.  Of  course  we 
cannot  profit  by  those  experiments  right  now,  we  want  to  be  still  further 
and  better  informed ;  but  I  hope  they  may  afford  us,  ere  long,  the 
means  to  relieve  our  people,  crying  for  help. 

BLAOE-LEG — BLACK  QUARTER — SYMPTOMATIC   ANTHRAX  FEVER. 

This  is  a  disease  peculiar  to  young  cattle,  just  as  some  diseases  in 
the  human  family  are,  for  some  reason  not  yet  known,  peculiar  to 
children.  Until  recently  we  knew  little  about  its  nature,  notwith- 
standing the  efforts  and  constant  e^periment*^  of  learned  scientists  the 
world  over.  We  are  indebted  particularly  to  Professors  Arloing  and 
Cornevin,  of  the  Lyon  Veterinary  School,  and  to  Mr.  Thomas,  Veterin- 
arian at  Dammartin,  France,  for  our  present  knowledge  of  the  aflFection. 
These  great  students  have  worked  three  years,  independently  of  one 
another,  and  each  of  them  has  found  the  same  cause  and  the  same  pre- 
ventive treatment— -the  only  diflFerence  is  that  the  treatment  is  ad- 
ministered diflFerently  by  the  various  operators. 

The  disease  is  due  to  a  germ,  i.  e.  "  bacteria^^^  which  examined 
with  the  microscope,  resembles  somewhat  the  clapper  ot  a  bell.  It 
diflfers  from  the  germ  of  essential  anthrax.  These  germs,  once  in  the 
soil,  are  said  to  preserve  themselves  and  to  evolve  in  the  system  of 
the  young  subjects.  The  affection,  although  not  transmissible  from 
one  animal  to  the  other  by  actual  contact,  may,  however,  be  communi- 
cated to  men,  cattle,  sheep,  cats  and  mice  by  the  direct  introduction 
into  their  system  of  poisonous  matter  taken  from  a  diseased  calf,  or 
one  that  has  just  died.  ^.^.^.^^^  ^^  I^OOglC 
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The  symptoms  are  well  known  to  almost  every  stock  owner  in  the 
country.  It  generally  attacks  the  young  subjects  which  are  in  the  most 
thrifty  condition.  It  seems  that  the  germs  have  a  surer  chance  in 
poisoning  rich  blood.  At  first  the  animals  become  listless,  the  ears  are 
pendant,  there  is  tenderness  of  the  flanks,  ribs  and  loins.  It  is  not 
long  before  the  pulse  becomes  rapid — from  75  to  120  per  minute. 
There  may  be  lameness  or  stiflfaess  in  one  or  more  limbs,  and  a  short 
time  afterwards  swellings  appear  about  the  head,  or  shoulder,  or  brisket, 
or  back,  or  loins,  or  hips,  or  even  at  several  of  these  places  at  the  same 
time.  These  swellings  occasionally  appear  without  much,  if  any,  stiff- 
ness or  lameness.  By  pressure  and  friction  on  them,  we  may  at  a  cer- 
tain period  cause  a  crepitating  scund,  attracting  the  ear  about  like  the 
manipulation  of  light  paper.  This  is  due  to  the  gas  produced  in  the 
parts  by  the  process  of  disorganization. 

The  appetite  is  lost,  and  rumination  consequently  suspended.  There 
is  usually  constipation  of  the  bowels  and  high  colored  urine.  Depres- 
sion finally  appears  and  may  augment  gradually,  or  what  is  more 
common,  it  augments  rapidly,  and  the  animal  dies  in  a  comatose  state 
sometimes  after  a  period  of  convulsions.  The  swellings  when  cut  into 
present  a  dark  appearance,  and  a  dark  blood  oozes  out.  Sometimes  the 
first  notice  we  have  of  the  disease  is  a  dead  calf  in  the  morning. 

The  treatment  consists  in  changing  the  animals  from  one  pasture 
to  another  (dryer,  if  possible),  where,  perhaps,  the  fatal  germs  no  not 
exist.  If  this  be  the  case  no  other  is  likely  to  take  the  disease  there, 
for  that  year  at  least,  unless  it  has  already  contracted  it  in  the  former 
place.  A  seton,  consisting  of  a  string  or  a  tape  like  strip  of  cotton 
cloth  passed  through  the  skin  of  the  dewlap  with  a  penknife  or  a  large 
needle,  and  left  there  two  or  three  weeks,  is  said  to  be  beneficial  as  a  pre- 
ventive treatment,  by  the  effects  it  produces  in  draining  the  blood. 
Carbolic  acid  at  a  dose  of  five  to  fifteen  drops  (according  to  the  size 
and  age),  in  a  sufficient  quantity  of  water  to  prevent  its  being  caustic,  is 
recommended,  both  as  a  preventive  and  curative  treatment.  When 
tumors  or  swellings  appear  they  should  be  opened  with  a  knife  and  the 
wound  dressed  with  carbolic  acid ;  one  part  to  twenty  of  water,  or  about 
that  proportion.  Constipation  may  be  combatted  with  itjections  of 
water  into  the  bowels,  or  even  by  epsom  salts  at  a  dose  of  one-half  to 
three-quarters  of  a  pound  or  more,  according  to  the  size,  etc. 

When  black  leg  makes  its  appearance  on  a  farm,  and  when  some 
of  the  animals  during  or  after  its  existence,  are  unthrifty,  hide  bound, 
stiff,  with  arched  back ;  when  they  loose  flesh,  have  irregular  actions  of 
the  bowels,  and  irregular  rumination,  capricious  appetite,  etc.,  it  may 
be  admitted  that  they  have  the  disease  in  a  milder  form.    Therefore, 
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they,  too,  should  be  especially  attended  to.  Feed  them  with  soft  and 
nottoonatritioQs  food,  and  give  sulphate  of  soda  or  epsom  salts,  at  the 
dose  already  indicated  for  this  medicine,  and  then  gradually  pass  to  a 
regimen  of  more^  nutritious  food,  and  give  carbonate  of  iron  and  gen- 
tian powder  in  doses  of  one-half  to  one  dram  each  morning  and  night 
with  nu.{- vomica  powder  at  a  dose  of  fifteen  grains  to  one«half  dram 
once  a  day. 

But  all  these  treatments  generally  fail  if  we  administer  them  as 
curatives  for  well  marked  cases.  Here  agiin  we  live  in  hopes  that  the 
day  is  not  far  when  we  may  have  at  our  disposition  a  preventive  vac- 
cine. This  form  of  treatment  has  already  been  tried  in  France  and 
Belgium,  and  it  seems  from  all  reports  that  they  have  succeeded  be- 
yond their  expectations. 

PABASITIO  BRONCHITIS. 

This  malady  known  as  "  hoose  in  calves  or  lambs,"  "verminous 
consumption  of  calves,  colts,  etc.,"  prevails  in  calves  to  an  alarming 
extent  in  some  localities  of  the  State.  It  is  due  to  the  presence  in  the 
bronchial  (or  air)  tubes  of  small,  whitish,  threadlike  worms  named 
Hrongylus  micrurus^  which  are  sometimes  rolled  into  little  bundles  in 
a  kind  of  yellowish  or  whitish  mucous  matter.  These  worms  get  into 
the  system  in  the  form  of  minute  eggs  and  by  certain  means  get  into 
the  lungs,  where  they  develop  themselves  and  cause  trouble. 

Symptoms. — Many  calves  may  be  found  affected  at  the  same  time. 
They  have  a  painful,  hoarse  and  sometimes  almost  convulsive  cough, 
with  suffocation  and  slobbering  at  the  mouth,  and  perhaps  a  mucous 
discharge  at  the  nose.  If  we  examine  these  discharges  closely  we  will 
find  some  parasites.  As  the  cattle  swallow  immediately  after  coughing, 
it  is  often  necessary,  in  order  to  find  these  parasites,  to  thrust  the  hand 
into  the  throat  quickly  after  a  fit  of  coughing,  and  draw  out  some  matter. 
Frequently,  after  coughing,  the  mouth  is  kept  open  and  the  tongue  pro- 
truding as  in  an  effort  to  vomit. 

The  patients  become  poor  and  weak,  diarrhea  sets  in,  ani  death 
happens  in  most  cases  about  three  weeks  from  the  onset,  and  in  the 
milder  ones,  in  about  two  or  three  months.  Complete  recovery  i^\ie% 
place  only  in  a  minority  of  cases. 

Trbatmknt. — The  disease  is  not  contagious,  but  the  eggs  deposited 
in  pastures  or  other  places  may  cause  it  to  occur  in  calves,  lambs, 
etc.,  grazing  or  fed  in  these  localities.  Indeed,  this  is  the  way 
it  is  propagated.  Wet  lands,  pools,  etc.,  seem  to  be  the  most 
favorable  places  for  the  habitat  of  those  germs.    They  are,  however, 
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carried  into  pastures  or  other  places  at  quite  a  distance  by  the  animals 
themselves,  by  the  intermediary  of  running  streams,  fodder,  roots, 
grain  grown  on  infested  lands,  etc.  Therefore,  as  a  preventive  meas- 
ure, we  should  avoid  keeping  or  feeding  healthy  and  diseased  subjects 
together ;  avoid  keeping  healthy  subjects  in  barns,  ^ards,  or  on  lands 
previously  occupied  by  diseased  ones  (even  if  it  was  the  year  before); 
avoid  pastures  or  any  place,  that  water  passing  through  an  infected 
locality  is  likely  to  submerge,  or  where  such  water  is  likely  to  be  drunk 
by  the  calves ;  and  finally  avoid  over-crowding. 

The  diseased  subjects  should  be  removed  from  where  they  took 
the  aflfection,  and  be  placed  on  dry,  tigh  land  if  possible  ;  and  if  im- 
possible, place  them  in  a  good,  well  ventilated,  dry  stable.  The  feed 
should  consist  of  something  nutritious  and  a  little  laxative  at  the 
same  time,  such  as  linseed  cake,  or  roots  with  oats,  beans  or  corn,  to 
which  may  be  added,  says  Prof.  Laws,  equal  parts  of  sulphate  of  iron, 
gentian  and  ginger,  in  the  proportion  of  four  ounces  of  the  mixture  to 
every  ten  calves  three  months  of  age.  Increase  or  decrease  the  dose 
a  little  according  to  age  and  size. 

In  order  to  kill  the  worms,  which  are  in  the  lungs,  place  the 
calves  in  a  closed  stall  or  building,  and  burn  sulpher  pinch  by  pinch 
on  some  paper  on  an  iron  shovel  or  dish,  dunng  about  twenty  minutes, 
or  as  long  as  the  calves  do  not  cough  too  violently.  Stay  in  the  stall  in 
order  to  avoid  any  accident.  This  operation  should  be  repeated  every 
day,  during,  say  one  week,  and  then  one  day  or  more  each  week  after- 
wards, for  a  period  of  one  month,  or  even  longer  if  necessary,  so  that 
the  worms  and  their  Roccessive  broods  may  all  be  killed.  If  this  does 
not  succeed,  you  may  try  Scheele's  (medicinal)  hydrocyanic  acid,  at 
a  dose  of  from  ten  to  twenty  drops,  in  four  to  six  drams  of  bi-cai- 
bonate  of  soda,  twice  daily.  Pure  hydrocyanic  acid  at  that  dose  is 
poisonous.    Give  also  bitter  tonics,  such  as  gentian. 

One-half  to  two  drams  of  turpentine  every  twelve  hours  in 
milk  or  gruel,  is  a  treatment  often  followed  with  good  results.  It  acts 
on  the  worms  of  the  lungs,  and  also  on  another  Kind,  frequently  found 
in  the  bowels  during  parasitic  bronchitis. 

DRY-MURRAIN. — IMPACTION   OF  THE   THIRD    STOMACH   AND  INFLAMATION  OW 

THB  FOURTH  STOMACH  (Omastitis  and  Ahomastitia)' 

Before  describing  the  often  complicated  troubles  known  as  above, 
it  IS  proper,  I  think,  to  explain  in  a  measure  the  digestive  apparatus 
of  cattle,  from  the  mouth  to  the  small  intestines  at  least,  and  its  ac- 
tions. 
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The  principal  organs  composing  that  portion  of  the  apparatus  are 
the  mouth,  containing  twenty-four  molar  teeth  and  eight  incisives  (at 
the  front  part  of  the  lower  jaw),  the  tongue,  the  salivary  glands,  the 
cheeks,  the  palate,  the  pharynx  (or  opening  of  the  gullet),  the  gullet 
(or  oesophagus),  the  first  stomach  (rumen  or  paunch),  the  second 
stomach  (or  reticulum),  the  third  stomach  (or  omasum),  and  finally 
the  fourth  stomar-h  (or  abomasum,  or  true  stomach). 

Now,  the  principal  objects  of  the  tongue,  cheeks,  teeth,  etc  ,  are 
to  take  the  elements,  hold  them  in  proper  position  and  masticate 
them;  the  palate,  which  assists  in  that  work, is  the  particular  organ  of 
taste;  the  salivary  glands  secrete  the  saliva  (commonly  called  spittle), 
which  serves  to  wet  the  food  in  the  mouth  and  to  impregnate  it  during 
mastication;  the  pharynx  or  back-mouth  transmits  it  to  the  gullet ; 
this  organ  by  an  uncontrolable  undulatory  movement  of  pressure — 
upward  and  downward — carries  the  great  bulk  of  it  to  the  first  stomach, 
(arriving,  and  filling  first  the  second  stomach,  which  is  the  receptacle 
of  food,  and  then  overflowing  into  the  cavity  of  the  first).  In  the  first 
stomach  the  food  is  thoroughly  mixed  with  the  saliva  swallowed  while 
eating  and  with  other  fluids  drank,  it  becomes  macerated,  under- 
goes a  certain  fermentation,  and  it  is  returned  to  the  mouth  for  the 
second  mastication,  which  is  more  complete*  This  act  is  called  rumi- 
nation. After  this  is  done,  the  food  is  returned  to  the  second  stomach, 
a  small  resevoir,  which  by  contractions  sends  it  methodically  enough 
into  the  third.  Thus  it  is  really  the  second  stomach  which  receives 
first  all  the  alimentary  substances.  This  becomes  full  and  empties  them, 
then,  into  both  the  first  and  third  stomachs;  i.  e.,  it  empties  Jinto  the 
first  the  food  to  be  masticated  a  second  time,  and  sends  directly  to  the 
third  that  which  has  been  suflSciently  ruminated,  and  that  portion  of  the 
fluids  which  do  not  undergo  this  process.  We  will  understand  this 
readily  in  remembering  that  the  second  stomach  is  the  center  of  the 
stomachal  apparatus,  and  that  it  is  situated  below,  directly  under  the 
opening  of  the  gullet.  The  third  stomach  or  paunch  acts  as  a  reservoir 
for  the  feed  to  be  ruminated,  and  for  a  great  portion  of  the  liquids. 

The  third  stomach,  also  called  manifolds,  is  a  cavity  divided 
into  many  partial  compartments  by  strips  of  fleshy  substance, 
which,  regarding  their  disposition  may  be  compared  to  the  dividing 
walls  of  a  poppy  head  ;  it  officiates  as  usher,  so  to  speak,  of  the  food 
which  it  may  find  fit  to  admit  to  the  last  stomach  for  dissolution. 
The  construction  of  its  opening  from  the  second  stomach  makes 
access  difficult,  to  improperly  masticated  or  insufficiently  attenuated 
substances. 

The  third' stomach  acts,  besides,  as  a  compressor  of  the  materials 
entering  it.  and  thereby  gradually  forces  the  more iqjtut^y^ parts  first 
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into  the  fourth,  while  retaining  for  a  time  the  coarser  portions.  There- 
fore, these  are  found  dry  and  somewhat  hard,  even  in  health,  but  they 
become  excessively  so  in  a  scarcity  of  drinking  water,  as  well  as 
under  many  other  circumstances  which  we  shall  soon  see. 

Finally  we  come  to  the  fourth  or  true  stomachy  (abomasum,  ren- 
net, etc).  This  is  the  proper  stomach  for  true  digestion.  It  secretes, 
like  the  stomach  of  other  animals,  a  fluid  named  gastric  juice,  which 
has  the  property  of  dissolving  the  alimentary  substances,  and  {hus 
rendering  their  nutritious  portion  fit  for  absorbtion  into  the  circulation, 
for  the  nourishment  of  the  system,  the  repair  of  its  daily  losses,  etc 
Thns  are  outlined  the  habitual,  or  rather  the  principal  actions  of  the 
main  organs  of  digestion. 

We  understand  then  that  cattle  (and  other  ruminants,  such  as 
sheep,  etc.,)  nourish  themselves  by  the  following  process :  They  eat  a 
certain  number  of  hours,  they  drink,  and  thus  fill  their  paunch;  then 
they  stop  eating,  and  the  coarse  food  in  store  and  mixed  in  that  reservoir, 
is  taken  back  to  the  mouth ;  there  it  is  masticated  again,  made  into  slip- 
pery masses,  sent  back  to  the  second  stomach,  and'thence  to  the  third ; 
this  one  admits  all  that  is  properly  attenuated,  and  gradually  forces  it 
by  compression,  to  the  fourth  ;  and  finally  this  true  stomach  dissolves 
it  and  allows  it  to  pass  into  the  small  intestines.  In  these  the  food 
undergoes  some  more  alterations  by  the  action  of  the  bile,  pancreatic 
juice  etc.,  the  nutritious  portions  are  absorbed,  and  the  indigestible 
ones  are  thrown  out  by  way  of  the  intestinal  canal.  The  water,  miner^ 
als  of  the  food,  etc ,  after  having  served  their  purpose  in  the  economy 
are  also  thrown  out  by  various  channels — the  kidneys,  the  lungs,  and 
the  skin  by  perspiration. 

During  the  process  of  digestion,  the  stomach  is  constantly  in  mo- 
tion. It  enters  into  slow  contractions  and  be'5ins  its  peristaltic  move- 
ments— a  kind  of  churning, — from  the  moment  it  is  stimulated  by  the 
presence  of  aliments.  When  digestion  is  ended,  the  movements  cease 
and  the  stomach  comes  to  rest. 

Cattle  eat  and  ruminate  from  eight  to  ten  hours  in  twenty  four. 
During  that  time  their  salivary  glands  secrete  an  average  of  eighty 
pounds  of  saliva  for  the  impregnation  of  dry  food,  and  about  thirty- two 
pounds  in  the  interval  of  meals — making  in  all  112  pounds  of  saliva, 
secreted  and  swallowed  for  the  purpose  of  imprecating,  softening  and 
macerating  the  alimentary  substances.  And  yet  this  enormous  amount 
is  not  sufficient;  a  large  quantity  of  water  is  required,  besides.  Soft, 
watery  food  naturally  requires  much  less  saliva  or  water.  Then,  when 
food  has  passed  from  one  stomach  to  the  other  until  it  has  come  to  the 
last  inclusively,  it  again  comes  in  contact  as  we  have  seen,  with  another 
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floid,  the  gastric  juice  which,  if  we  judge  by  some  other  animals,  is 
probably  secreted  in  a  much  larger  quantity  daily,  than  saliva. 

Thus  we  may  conceive  what  work  is  required  to  digest  the  ali- 
ments ;  what  kinds  of  substances  are  likely  to  be  most  easily  digested 
and  what  precautions  should  be  taken  to  keep  the  digestive  apparatus 
in  good  order. 

Now,  supposing  that  cattle  having  been  kept  on  soft  feed,  roots  or 
nice  luxurious  grass  for  a  certain  time,  are  abruptly  changed  and 
placed  in  a  pasture  containing  withered  or  over-ripened  hay,  or  bleached 
grass,  or  stubble,  or  a  mixture  of  withered  hay  and  green  grass  as  in 
autumn,  or  corn-stalks,  or  smutty  corn,  or  wheat,  etc.,  what  would 
occur?  The  digestive  organs,  having  become  accustomed  to  perform  a 
certain  amount  of  labor  in  a  certain  time  with  the  assistance  of  a  cer- 
tain amount  of  fluids,  secreted  by  the  glands,  and  that  drank  by  the 
animal,  are  suddenly  shocked  and  momentarily  paralysed,  as  it  were, 
like  a  threshing  machine  that  has  been  running  regularly  and  smoothly 
by  judicious  feeding,  when  certain  hard  substances  are  suddenly  thrust 
into  the  feeder. 

The  stomach  not  being  used  to  such  indigestible  matters  is  sud- 
denly embarrassed.  It  takes  more  fluids  to  dilute  them;  it  requires 
more  work  and  consequently  a  longer  time  to  digest  them ;  the  food  is 
therefore  accumulated  in  the  reservoirs,  it  requires  a  longer  time  for 
rumination,  and  the  second  mastication  is  not  as  perfect  as  it  ought  to  be. 
Under  these  circumstances,  the  food  passes  too  slowly  from  one  stomach 
to  another,  at  the  third  stomach  it  is  compressed  and  has  but  little  fluids 
to  yield,  the  residue  is  packed  hard  between  the  thin  strips  of  this  cav- 
ity, where  it  dries  excessively,  and  hence  the  irritation  of  that 
stomach, — an  irritation  which  sometimes  passes  to  inflammation,  fre- 
quently extending  to  the  fourth  or  true  stomach,  and  even  further  in 
the  bowels. 

In  other  words,  the  digestive  apparatus,  (especially  the  stomach) 
is  abruptly  put  to  prolonged  labor  to  wl!ich  it  is  not  accustomed,  and 
this  without  receiving  any  re-inforcing  constituents,  and  we  have  the 
conditions  named  *' dry-murrain."  Now  let  us  reverse  the^conditions. 
Supposing  that  cattle  are  suddenly  changed  from  the  described  dry 
food  to  soft,  watery  ones,  or  to  the  over-stimulating  grass  of  spring,  or 
to  rich  clover  in  great  abundance.  May  we  have  the  same  results  1^  Yes, 
but  in  this  case  we  Jfttve  more  frequently  the  condition  named  tym- 
pany or  ''  bloat "  (of  the  pauuch),  due  to  extraordinary  fermentation. 
This  may  be  relieved,  in  the  beginning,  by  puncture  of  the  paunch  in 
the  left  flank  at  equal  distance  between  the  point  of  the  hip  (or 
haunch),  the  last  rib,  and  the  lateral  processes  of  the  backbone. 
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The  best  instrument  'for  this  operation  is  what  is  called  a 
trocar  or  cannula — a  kind  of  round  and  pointed  stylet,  surrounded 
by  a  tube.  This  instrument  may  be  thrust  without  fear  into  the  side, 
and  the  tube  may  be  tied  and  left  in  position  for  hours.  If  no  trocar 
is  at  hand,  make  the  opening  with  a  knife,  and  insert  a  large  quill  into 
it.  This  should  be  resorted  to  immediately  in  all  serious  cases. 
,  In  milder  ones,  it  is  generally  sufficient  to  give  muriate  of  ammonia 
in  doses  of  one  to  three  ounces  in  one  pint  to  one  quart  of  water,  two 
or  three  times  a  day  ;  or  aromatic  spirits  of  ammonia,  three  ounces  in 
sufficient  water,  or  in  milk  or  oil.  Oil  of  turpentine  in  two  ounce 
doses  is  also  very  beneficial.  It  is  usually  necessary  to  clear  the  in- 
testines with  a  dose  of  physic— say  raw  linseed  oil,  one  quart;  or 
epsom  salts,  one  pound.  Finally  we  may  follow  these  treatments 
(where  recovery  begins)  with  one  dram  of  carbonate  of  iron,  one  dram 
of  powdered  gentian,  and  fifteen  to  thirty  grains  of  powdered  nux- 
vomica  twice  daily,  for  a  week  or  ten  days. 

Now  I  find  myself  treating  of  another  disease  than  '*dry-murrain." 
The  two  are  so  closely  related  regarding  their  causes,  that  I  could 
hardly  describe  one  without  saying  a  few  words  in  regard  to  the  other, 
which  also  causes  serious  losses  in  this  country.  If  we  enumerate 
the  above  we  find  that  the  same  conditions  may  cause  many  diff'erent 
troubles. 

To  give  then,  more  fully,  the  principle  causes  of  "dry  murrain"  and 
"bloat,*'  I  will  say  that  besides  what  I  have  given,  they  are,  for  mur- 
rain :  smutty  corn,  over-ripe  but  un  cured  grain,  rye  grasses,  vetches, 
rusty  or  musty  hay,  and  change  from  soft  to  hard  water,  or  vice  versa. 
For  *'bloat":  white  and  red  clover,  green  food  covered  with  dew,  crow-' 
foots,  lucern,  vetches,  beans,  diseased  or  frosty  potatoes,  partially 
ripened  peas,  wheat,  barley,  etc.,  bulky,  fibrous,  dry,  or  in-nutritious 
sub8t»nces,  beans  or  cornstalks,  etc.  Under  certain  circumstances,  any 
of  these  substances  may  caus^  either  or  both  forms  of  indigestion,  and 
an  overfeed  of  any  kind  of  good  food  might  act  likewise  under  certain 
circumstances. 

Symptoms  op  "Dry  murrain." — This  digestive  trouble  manifests 
itself  in  mild  cases  by  dry  muzzle,  nonchalence,  stoppage  or  irregular- 
ity of  rumination,  moaning,  and  pains  when  punched  with  the  fist  on 
the  right  side  over  the  short  ribs.  There  is  sooo^etimes  more  or  less 
diarrhea  and  then,  generally,  costiveness.  The  patient  generally 
stands  in  an  isolated  spot,  lays  on  its  left  side  and  keeps  its  head  on 
the  right  flank.  Later  when  the  animal  is  forced  to  walk,  it  staggers 
and  seems  weak  in  the  hind  limbs;  there  is  a  kind  of  stupor  or  drowsi- 
ness, and  frequently  delirium  and  convulsions.    In  more  acute  cases 
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the  eyelids  are  half-closed  when  patient  is  down,  there  may  be  mos- 
<3ular  tremors  ;  the  eyes  glare  when  the  patient  is  roused  up,  then  it  is 
almost  constantly  in  motion  fb  one  side,  or  in  a  straight  line,  it  pushes 
against  fences,  walls,  etc,  and  bellows  in  a  horrible  manner,  going  to 
and  fro  irrespective  of  obstacles  which  it  may  meet.  Very  often  the 
animals  strain  violently  and  pass  a  kind  of  bloody  or  mucous  matter, 
jndicatins:  that  inflamation,  or  at  least  irritation,  has  extended  to  the 
smaller  intestines.    Bloating  occasionally  takes  place  before  death. 

Treatment. — To  prevent  the  occurrence  of  this  indigestion  and  its 
<;oDsequent  inflammation,  it  is  simply  necessary  to  avoid  the  conditions 
which  may  cause  them — all  of  which  we  have  already  considered. 
Avoid,  as  far  as  possible,  keeping  your  animals  on  any  place  where 
they  are  bound  to  partake  more  or  less  of  indigestible  food.  Bat  if 
this  cannot  be  done,  then  get  them  accustomed  to  it  gradually. 
Never  change  them  suddenly  from  one  regimen  to  another.  Always 
watch  them  and  make  the  alterations  by  degrees. 

In  mild  cases,  give  from  one  pint  to  one  quart  of  raw  linseed  oil, 
and  follow  with  one  to  one  and  a  half  ounces  of  bicarbonate  of  soda 
three  times  a  day,  with  fifteen  to  thirty  grains  of  powdered  nux-vomica, 
morning  and  night. 

In  serious  cases  with  nervous  symptoms,  administer  ten  to  twenty 
•drops  of  aconite  tincture,  or  one  half  to  one  dram  of  fluid  extract  of 
belladona  every  eight,  six  or  four  hours,  according  to  the  intensity  of 
the  symptoms.  Injections  of,  say,  one,  two,  four  or  more  quarts  of 
warm  water  may  assist  materially  to  start  the  peristaltic  action  of  the 
bowels,  and  thus  hasten  the  faeces. 

Mustard  poultices  applied  on  the  right  side  on  the  short  ribs  where 
pains  are  evinced  by  punching,  are  frequently  followed  with  good 
results. 

Feed  soft  substance.^,  and  during  convalescence  give  iron  and  bitter 
tonics,  as  prescribed  for  animals  in  this  condition,  after  ^^bloat." 

Your  humble  servant, 

(Signed).  PAUL  PAQUIN,  V.  S., 

Professor  of  Veterinary  Science,  Mo.  Agricultural  College,  and  State 

Veterinary  Surgeon. 

P.  8.  I  have  received  from  several  able  veterinarians  of  the  State, 
several  important  letters  concerning  the|disease8  of  live  stock.  For  the 
benefit  of  the  stock  raisers  of  Missouri,  I  wish  you  would  kindly  insert 
the  enclosed  ones  in  your  Agricultural  Report. 

P.  P. 

A.  r— 15 
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2627  Olive  Street,  St.  Louis,  Mo.,  November,  24, 1S85. 
Dr.  Paquin,  Dear  Sir:  The  City  of  St.  Louis  and  surrounding" 
country  have  a  certain  quota  of  disease  to  furnish.  During  the  past 
year  I  have  met  with  quite  a  number  of  cases  of  glaudera,  in  most 
instances  complicated  with  farcy,  and  with  well  developed  symp- 
toms. In  one  case,  however,  the  symptoms  simulated  strangles 
or  colt  distemper  very  strongly.  A  diffuse,  hard  lump  came  between 
the  jaws,  and  it  looked  very  much,  at  first ,  as  it  an  abscess  was  about  to 
form.  There  was  some  yellowish  discharge  from  the  nose,  no  chanc- 
rous  ulcers  to  be  seen,  pulse  60,  temperature  103^®,  poor  appetite,  and 
coat  untbrifty.  In  a  few  days  the  sweljing  went  down,  leaving  the 
submaxillary  lymphatic  glands  hard  and  adherent  to  the  bone.  At 
the  same  time  the  nasal  and  turbinated  bones  became  implicated, 
ulcers  appeared,  the  breathing  was  very  difficult,  and  several  farcy 
sores  broke  out  on  the  inside  of  the  thigh  and  fore  arm.  In  a  few  days 
bis  owner  consented  to  his  destruction,  though  he  had  hoped  against 
hope  from  the  day  I  had  ordered  isolation.  Some  Texas  fever  has  also 
been  developed  in  the  neighborhood  of  the  stock  yards  ;  due  of  course 
to  cows  being  driven  over  ground  contaminated  by  southern  cattle. 
Nearly  a  year  ago  I  had  the  good  fortune  to  arrest  an  outbreak  of  ergo- 
tism in  a  herd  of  twenty- two  Jerseys,  all  of  which  were  affected.  It 
was  on  a  farm  seven  miles  from  St.  Louis,  and  was  caused  by  ergotized 
red- top  grass,  as  I  found  by  using  a  lens  on  the  heads  of  the  grass  at 
my  first  visit.  The  weather  was  very  cold  and  the  water  supply  scanty : 
and  thus,  as  Dr.  Salmon  points  out,  they  were  placed  in  an  unfavorable 
condition  to  resist  the  constitutional  eftects  of  ergot.  Examined  each 
animal  carefully  between  the  digits  and  around  the  udder,  as  the 
owner  feared  ^^foot  and  mouth  disease".  All  of  the  cases  were  in 
the  first  stage,  their  mouths  were  filled  with  reddish  erosions,  chiefly 
on  the  buccal  pad  and  inside  the  cheeks.  One  or  two  were  lame,  but 
no  coldness  or  line  of  demarcation  yet  formed;  they  were  not  so  far 
gone.  The  old  Scotch  cattleman  in  charge  poohpoohed  the  idea  of 
*'foot  and  mouth,"  he  had  had  too  much  experience  with  that  trouble  at 
home.  Gave  a  laxative,  and  placed  on  belladonna.  Oould  not  get 
timothy,  so  used  the  red-top  still,  but  gave  bean  m^sh  and  a  plentiful 
supply  of  water.  The  cases  fully  recovered  in  about  two  months. 
Have  also  seventy-seven  sheep  under  treatment,  at  present,  for  scab.. 
Many  hogs  have  died  in  this  section,  but  have  not  investigated  cause 
80  far,  as  I  have  had  no  calls  to  treat  swine  in  my  professional  capacity. 
Ohickencholera  has  played  sad  havoc  with  our  fine  poultry  ;  we  wait 
for  the  Bureau  of  Animal  Industry  to  furnish  us  with  attenuated  virus. 
Black-quarter  has  prevailed  on  various  farms,  many  fine  yearlings  have 
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fallen  victims  ;  setoning  the  dew-lap  has  generally  prevented  its  pro- 
gress in  a  herd.  From  what  I  have  said  you  can  see  that  much  disease 
is  prevailing  which  might  just  as  well  never  be  allowed  to  develop, 
not  only  from  pecuniary,  but  also  from  humane  motives.  Wishing  you 
every  success  in  your  eflforts  to  place  the  animals  of  this  State  on  a 
good  sanitary  basis, 

Believe  me. 

Yours  sincerely, 
(Signed).  H.  F.  JAMES,  V.  S. 


Translation  of  a  letter  from  Dr  Rouif,  veterinarian  of  St.  Louis,  to 
Dr.  Faquin,  concerning  milkfev^r  in  cows,  and  its  very  successful 
treatment  in  France : 

Dear  Professor: — In  reply  to  your  letter  of  inquiry,  my  opin- 
ion concerning  milk-fever  might  have  been  eventual  if  you  had  asked 
me  that  question  a  few  years  ago.  To  communicate  to  you  fully  what 
I  think  of  it  to-day,  allow  me  to  enlarge  somewhat  on  this  malady,  L  e.j 
to  explain  to  you  how  it  has  been  considered  for  a  century  and  a  half,  and 
what  modern  science  recognizes  it  to  be  to-day>  for  profound  students 
have  just  classsified  it  as  a  disease  easily  cured. 

[Here  the  Doctor  goes  on  describing  the  history  of  the  disease, 
but  for  want  of  space  we  regret  to  say  we  cannot  reproduce  it,  and  we 
are  forced  to  leave  out  several  other  items  of  great  importance  to  the 
profession,  but  not  indispensable  to  the  stock  raiser]. 

Sympioms. — ^This  disease,  special  to  the  cow,  so  to  speak,  although 
it  has  occurred  in  bitches  and  she  goats,  makes  its  appearance  a  few 
hours  after  parturition,  but  often  a  couple  of  days  after. 

If  it  comes  immediately  after  parturition,  the  premonitory  symp- 
toms are  well  marked,  there  are  rigors  of  short  d&ration,  a  quarter  of 
an  hour  perhaps,  sometimes  intermittent,  without  perspiration ;  the 
skin  becomes  cold,  with  a  certain  rigidity  of  the  body;  we  notice 
spasmodic  contractions  of  the  limbs,  which  constitute  the  first  signs 
of  the  paralytic  condition;  rumination  ceases;  the  face  is  anxious; 
the  animal  frequently  changes  place,  agitates  its  tail,  endeavors  even 
to  strike  with  its  horns ;  it  often  stretches  as  if  to  pass  urine;  and  in  a 
few  hours  it  lays  down,  and  generally  on  the  right  side.  It  is  gener- 
ally in  this  condition  that  the  veterinarian  finds  his  patient,  and  here 
begins  our  symptoms  of  the  disease. 
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If  I  give  you  the  symptoms  which  are  forerunners  of  this  affection, 
it  is  in  order  to  enlighten  the  proprietors  and  stock  raisers  who  might 
recognize  its  gravity  in  time,  and  call  a  veterinarian  if  possible,  or 
otherwise  act  according  to  their  knowledge. 

Here  aro  some  symptoms  which  can  never  escape  the  eyes  of 
the  practitioner,  nor  even  those  of  the  intelligent  agriculturalist.  The 
beast  is  lying  down  on  the  right  side,  as  I  have  jnst  said,  it  turns  its 
head  to  the  left  as  though  to  look  at  its  belly,  which,  in  fact,  is  pain- 
ful ;  it  we  try  to  straighten  the  head,  it  falls  back  again  as  though 
drawn  by  a  spring;  there  is  prostration,  torpidity,  drowsiness;  the  ani- 
mal allows  itself  to  be  handled  like  a  dead  mass ;  we  may  draw  it  out 
of  the  stable  and  even  kill  it  without  any  movements  on  its  part 
There  is  a  general  annihilation  of  the  strength,  the  eyes  are  always  dull, 
sunken  and  with  dilated  pupil;  we  may  touch  the  globe  of  the  eye 
without  provoking  a  movement  on  the  part  of  the  patient;  the  ears 
are  pendant,  cold,  as  are  also  the  extremeties ;  the  pulse  is  small  and 
rapid — 80  to  90  per  minute  ',  temperature  103  deg.,  104  deg.,  or  105  deg. 
F.;  there  is  grinding  of  the  teeth ;  the  mouth  is  full  of  saliva,  which  flows 
in  stringy  froth;  the  mucous  membranes  are  generally  pale,  with  the 
exception  of  that  of  the  genital  organs,  which  is  more  or  less  swollen, 
red  and  more  or  less  sensitive ;  the  vagina  is  dry ;  ordinarily  there  is 
no  flow  of  urine;  there  is  obstinate  constipation;  the  excrements  are 
dark  and  coated,  and  sometimes  about  the  end  of  the  disease  there  is 
diarrhoea ;  it  occurs  too,  when  the  disease  is  prolonged,  that  the  secre- 
tion of  milk  stops;  the  beating  of  the  heart  is  often  tumultuous;  the 
circulation  is  accelerated,  while  the  respiration  remains  calm ;  the  hind 
extremity  becomes  paralyzed  first;  the  head  is  senseless  to  the  prick- 
ing of  a  pin  ;  and  we  also  observe  convulsions  in  vigorous  animals. 

Treatment. — Divers  and  much  opposed  treatments  have  been  rec- 
ommended for  this  disease,  but  all  have  been  without  success  until 
very  recently. 

We  have  to-day  in  the  "  Recueil  de  Medecine  Veterinaire^^'^  pub- 
lished at  the  Alfort  veterinary  school,  under  the  direction  of  Drs.  H. 
Bouley,  Chauveau,  Barrier,  etc.,  etc.,  a  treatment  which  is  most  eflSca- 
cious.  Its  success  has  been  confirmed  by  a  large  number  of  practition- 
ers. It  has  been  put  in  practice,  first  by  Mr.  Hartenstein,  and  then  by 
Mr.  Mathe,  veterinarians. 

By  the  way,  this  treatment  and  many  other  important  ones, 
may  be  found  in  a  pamphlet  publised  by  Mr.  HartensBein,  under  the 
title  "  Hydroiherapie  appliquee  a  la  medecine  des  animaux'^  (or 
'^water  treatment  in  animal  diseases"). 
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The  treatment  referred  to  is  a  mixed  one,  the  principle  agent  be* 
ing  affusions  of  cold  water  on  the  head  and  back,  with  bleeding  often 
repeated  according  to  symptoms,  and  finally  drastic  purgatives. 

Mr.  Hartenstein's  treatment  is : 

Bleeding,  five  pounds;  affusion  of  cold  water  several  hours ;  and  a 
physic  composed  of  aloes  40  grams  (i.  «.,  one  ounce  and  two  drams). 

[Note. — 1  may  say  that  this  treatment  hasjbeen  frequently  applied, 
with  success,  without  bleeding,  though  in  cases  in  vigorous  animals 
with  high  and  hard  pulse  it  is  certainly  beneficial.  Mr.  Hartenstein's 
treatment  is  now  generalized  in  France,  and  he  has  received  iunumer- 
able  letters  from  veterinarians,  attesting  to  its  efficacy.  As  a  physic, 
one  pound  or  more  of  epsom  salt  may  be  used  instead  of  aloes — P.  P.] 

[After  giving  the  names  of  the  men  who  succeeded  with  the  treat- 
ment^ etc.,  Dr.  Rouif  continues] :  For  my  part,  dear  professor^,  I  declare 
that  80  oftenj^as  I  have  had  occasion  to  treat  milk-fever,  I  have  em- 
ployed Mr.  Hartenstein's  method,  which  has  always  given  me  full  sat- 
isfaction, so  much  so  that  my  advice  is  that  it  should  be  published  in 
America,  in  order  to  introduce  it  generally  in  this  great  stock  raising 
country,  and  thus  contribute  to  protect  millions  of  dollars  invested  in 
the  bovine  species.  The  proprietors  themselves  may  apply  the  treat- 
ment without  the  assistance  of  any  veterinarian,  provided  they  recog- 
nize  thedisease. 

Accept,  dear  sir,  the  assurance  of  my  consideration. 

(Signed).  DR.  A.  ROUIF,  M.  V., 

1122  Chestnut  Street, 

St.  Louis,  Missouri. 


Dr.  Paul  Paquin,  V.  S.,  State  Veterinarian,  Columhiaf  Mo.: 

Dear  Sir  :  Your  communication  asking  me  for  accounts  and  sta- 
tistics of  contagious  and  other  serious  diseases  of  animals  in  my  section 
of  the  country,  was  received  a  few  days  ago,  and  in  reply  I  will  briefly 
describe  a  few  cases  taken  from  my  note  book  ; — 

[Here  the  writer.  Dr.  T.  E.  White, veterinary  surgeon  of  Sedalia, 
Mo.,  goes  on  with  a  fine  description  of  a  few  cases  of  glanders  which 
came  under  his  notice.  But  his  communication  having  come  to  us  a 
little  late,  and  it  being  lengthy,  we  regret  to  say  we  cannot  reproduce  it 
in  full.  Further,  the  doctor  describes  several  cases  of  "omastitis,"  er- 
roneously called,  he  says,  ^' dry- murrain,"  |He  speaks  of  an  outbreak  of 
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the  malady  (due  to  a  change  of  diet)  among  205  head  of  three  and  four 
year  old  steers,  owned  by  Mr.  M.  H.  Garton,  Deerfield,  Vernon  county, 
Mo.,  and  which  had  been  shipped  from  Colorado  to  Kansas  City,  and 
thence  to  Deerfield  a  short  while  before.  Eleven  head  of  this  lot,  and 
fifty  head  on  neighboring  farms,  are  reported  to  have  died  with  symp- 
toms of  omastitis.  We  are  sorry  to  be  forced  to  exclude,  also  on  account 
of  want  of  space,  the  details  of  this  excellent  article.  A  description  of 
glanders  and  murrain  may  be  found  in  this  report.  We  reproduce  in 
full  Dr.  White's  statements  on  chicken  disease  and  hydrophobia.] 

HYDROPHOBIA. 

September  1st,  1885,  a  Mr.  C came  to  my  office,  to  consult  me 

iu  regard  to  a  calf  that  had  been  ailing  for  a  few  days. 

History: — It  would  stop  while  sucking  and  bawl  in  great  distress 
and  eventually  would  give  up  in  dispair.  It  would  try  to  eat  every- 
thing, and  was  very  fond  of  carpet  rags,  etc.  It  kept  up  this  spasmodic 
bawling  day  and  night.  I  told  him  probably  it  had  a  needle  in  its 
throat,  and  ordered  a  cathartic,  as  it  was  bound  up.    It  died  on  the  4th. 

September  6th,  Mr.  C came  again,  and  informed  me  that  one  of  his 

horses  had  been  sick  all  day  with  a  slight  colic  ;  that  he  had  given 
three  doses  of  medicine  which  had  given  no  relief.  He  did  not  want 
me  to  make  a  visit ;  he  only  wanted  a  quick  purgative^  as  his  bowels 
had  not  acted  for  two  days.  He  stated  that  the  horse  was  very  hard 
to  drench,  as  his  jaws  were  partially  locked;  he  would  strike  viciously 
and  try  to  bite  him.  He  died  on  the  8th.  On  the  K)th,  he  called 
again  to  see  me,  and  informed  me  that  two  of  his  pigs  had  died,  one  on 
that  day  and  one  the  day  before.  He  then  gave  me  this  history  :  On 
August  19th,  just  after  dark,  a  strange  dog  had  a  fight  with  his  bitch, 
and  bit  her  puppy,  one  pup  being  under  the  house  and  so  escaped,  for 
itjs  living  up  to  this  writing. 

Mr.  C 's  bitch  bit  two  of  his  neighbor's  cats,  one  of  which  she 

killed  outright,  and  the  other  of  which  di^d  in  a  fit.  She  also  bit  their 
two  pigs,  which  died  in  fits,  as  also  did  the  puppy.    She  grabbed  one 

of  these  pigs  and  jumped  the  fence  with  it  in  her  mouth.    Mr.  C 

hallooed  at  her;  she  dropped  the  pig  but  kept  on  running  and  has  never 
been  seen  since. 

Another. — I  was  summoned  in  all  haste  to  visit  the  mule-pens  to  see 
a  mad  horse.  On  my  airival  they  had  just  managed  to  lariat  him  from 
amongst  the  rest  of  the  horses  and  mules,  which  he  had  been  running, 
biting  and  kicking  very  viciously  for  the  last  hour.  We  tied  him  to  a 
post,  but  he  kept  constantly  snapping  his  teeth,  and  his  eyes  were  in 
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<3on8tant  motion,  and  he  watched  me  so  closely  that  I  decided  that  I 
was  just  as  close  to  him  as  was  safe,  and  so  I  kept  at  a  safe  distance.  I 
then  had  him  turned  in  a  pen  by  himself  where  1  could  watch  him. 
He  would  be  quiet  for  a  while  (except  that  wild  staring  look),  and  then 
with  mouth  open  and  ears  laid  back,  would  make  a  rush  at  the  walls 
at  some  phantom.  That  night  he  went  down  paralyzed  in  both  hind 
legs,  and  was  unable  to  rise  any  more,  but  continued  to  fight  the  air 
all  the  while  with  hia  fore  feet.  He  was  found  dead  the  next  morning 
by  the  stable  meto. 

A  post  mortem  examination  was  made  only  on  the  internal  viscera. 
The  stomach  contained  about  a  gallon  of  well  masticated  food,  and  all 
the  viscera  were  perfectly  normal  except  the  heart,  which  was  very 
«oft  and  flabby,  and  showed  a  typical  case  of  chronic,  fatty  degenera- 
tion. 

Another.— Sept.  8th,  I  was  requested  to  visit  exsheriflF  Connors* 
family  mare;  she  was  standing  in  a  lot  with  the  halter  on;  her  eye  (one 
being  blind)  was  in  constant  motion,  and  very  brilliant.  Whenever  I 
approached  her,  she  would  become  very  much  excited,  and  paw  the  air 
with  one  foot  very  viciously,  and  throw  her  head  up  and  down  very 
fast;  he  offered  her  some  water,  but  she  would  not  drink  ;  he  then  got 
a  sheaf  of  oats;  she  grabbed  a  mouth  full  but  would  not  eat  it,  only 
held  it  in  her  mouth ;  the  oats  brought  the  chickens  around  her,  which 
appeared  to  put  her  in  a  perfect  frenzy ;  she  would  make  a  lunge  at 
them  and  try  to  tramp  them  with  her  feet ;  she  did  kill  and  cripple 
three  ;  be  then  led  her  into  the  stable,  this  so  excited  her  that  she  reared 
up  against  the  wall  and  then  in  the  manger,  which  threw  her  down ; 
the  sherifi^  let  go  the  lead-rope  and  scaled  the'  wall;  I  ran  out  the 
door  and  the  mare  after  me.  Once  out  in  the  lot,  she  quieted  down  to 
the  condition  she  was  in  on  my  arrival.  I  diagnosed  it  hydrophobia, 
and  gave  no  treatment. 

In  conversation  with  his  son  (our  present  county  recorder),  I 
learned  that  she  had  been  bitten  on  the  lip  by  a  strange  dog  about 
two  months  before.  Our  county  fair  going  on  at  the  time,  and  being 
very  busy,  I  did  not  make  an  autopsy. 

CHICKEN  DISEASE. 

The  fancy  Plymouth  Rock  breeder,  Capt.  Ed.  W.  Stevens,  has 
lost  something  over  three  hundred  of  his  choicest  birds,  supposed  by 
•every  one  to  be  from  chicken  cholera.  Being  a  subscriber  to  most  all 
the  poultry  journals,  he  of  course  tried  all  the  remedies  that  he  had 
'  read  of,  but  wilhout  effecting  a  cure.  Being  in  conversation  with  him 
one  day,  he  gave  me  the  following  history:  Digitized  by  <^OOgle 
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*'  I  first  noticed  my  chickens  drooping  about  the  middle  of  July; 
they  were  not  very  loose  in  the  bowels,  and  would  droop  round  a  few 
days  before  refusing  food,  and  then  die  apparently  without  a  struggle. 
I  could  pick  up  several  every  morning  under  their  perch,  where  they 
had  dropped  off  dead.  And  what  seemed  so  strange  to  me,  none  of. 
my  neighbors  have  lost  any,  notwithstanding  they  mingled  with  mine 
daily.  I  fed  my  fowls  very  high,  as  I  intended  to  make  show  birds  out 
of  a  great  many  of  them.  Their  food  consisted  of  corn  meal,  ground 
oats,  barley  and  wheat.  I  also  stimulated  their  appetites  with  ground 
red  pepper,  and  I  was  very  particular  about  their  having  fresh  water 
every  day,  and  plenty  of  lime  in  their  houses,  besides  washing  their 
roosts  frequently  with  dilute,  crude  carbolic  acid,  and  having  droppings- 
removed  twice  a  week.  I  have  plenty  of  room  or  range,  nearly  five^ 
.  acres.  They  continued  to  die  up  to  the  second  or  third  big  frost.  I 
now  have  seventy  left,  and  the  hens  are  all  laying  finely,  and  all  ap- 
pear to  be  perfectly  healthy." 

AUTOPSY. — By  request,  Mr.  S.  brought  two  pullets  to  my  office  for  post 
mortem  examination.  Their  combs  and  wattles  did  not  betray  any  grave 
sickness,  but  their  walk  was  tottering  and  their  heads  hung  down;  the 
skin  was  of  the  natural  pink  color ;  and  no  signs  of  diarrhea.  I  opened 
them  through  the  breast,  and  found  all  the  intestines  perfectly  normal 
in  their  whole  length.  One  of  the  stomachs  contained  a  single  grain 
of  corn,  and  both  had  some  pieces  of  grass  and  some  gravel.  But  the 
livers  were  enormously  enlarged  (hypertrophed)  and  infiltrated  with 
fat ;  the  livers  weighed  respectively,  three  and  three  and  one-fourth 
ounces.  Thinking  this  might  be  mistaken  for  some  contagious  disease,, 
I  thought  it  might  not  be  out  of  place  to  give  the 

PATHOLOGY   OP  PATTY  INFILTRATION. 

Fatty  infiltration  is  caused  by  high  feeding,  more  particularly  by- 
food  containing  an  excess  of  the  hydrocarbons,  such  as  the  food  on 
which  these  chickens  were  fed.  It  occurs  as  a  physiological  process,, 
and  is  apt  to  occur  in  all  animals,  as  well  as  birds,  quickly  prepared 
and  made  fat  for  sale.  It  also  frequently  occurs  in  very  highly  fed 
horses  employed  for  slow  work,  and  often  causes  death  by  the  liver 
enlarging  to  such  an  extent  as  to  burst  its  capsule.  Why  the  liver 
should  suffer  from  the  accumulation  of  fat  is  explained  by  the  fact^ 
that  when  animals  are  fed  on  hydro- carbonaceous  food,  an  excess  of  fat 
in  the  blood  is  the  consequence,  such  fat  being,  before  it  is  finally  dis- 
posed of,  deposited  in  the  hepatic  cells,  more  particularly  in  those  cells 
in  close  contact  with  the  capillaries  of  the  vena-porta,  at  the  circum- 
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ference  of  these  hepatic  lobules.  This  temporary  infiltration  occurs 
after  every  meal,  and  the  fat  passes  from  the  cells  at  the  circumfer- 
ence to  those  situated  more  within  the  liver,  then  into  the  blood  ves- 
sels, and  is  finally  disposed  of,  either  by  being  deposited  in  other  tis- 
sues, or  destroyed  in  the  maintenance  of  the  animal  heat.  By  bearing 
these.facts  in  mind,  we  can  the  more  readily  understand  that  when  an 
animal  is  constantly  fed  on  such  diet,  the  accumulation  may.  be  too 
great  to  be  disposed  of,  or  consumed  so  long  as  the  animal  continues 
to  be  80  fed  and  treated,  interfering  to  some  extent  with  the  secretory 
powers  of  the  organ,  and  rendering  it  unfit  for  ordinary  work. 

Such  was  the  condition  of  the  heart  and  liver  I  expressed  to  you^ 
It  is  well  known  that  a  practice  prevails  in  many  parts  of  our  State  of 
fattening  animals  rapidly  prior  to  showing  them  for  sale,  by  giving 
them  an  immoderate,  quantity  of  highly  carbonaceous  food. 

To  the  eye,  such  animals  present  all  ^  the  signs  of  good  health- 
They  are,  however,  totally  unfit  for  work,  as  the  liver  and  other  in-^ 
ternal  organs  are  loaded  with  fat. 

Respectfully  submitted, 

(Signed),  '  T.  E.  WHITE,  D.  V.  S. 

Sadalia,  December  20, 1885. 
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In  every  nation  and  in  every  age,  the  means  provided  for  the 
interchange  of  commodities  have  been  to  some  extent  exponential  of 
the  civilization  of  that  country  and  time.  Certain  it  is  that  these 
means — roads  and  vehicles — have,  in  the  forward  march  of  progress, 
kept  front  and  step  with  those  advances  in  science,  in  the  arts  and  in 
government  which  go  to  make  up  the  grand  legion  of  man's  achieve- 
ments. 

The  origin  of  roads  is  to  be  found  in  the  necessities  arising  among 
men  in  any  the  least  degree  civilized.  For  when  our  race,  emerging 
from  mere  savagery,  began  to  form  social  relations,  and  when  each 
man  began  to  follow  a  particular  pursuit,  depending  upon  one  or  a  few 
products  for  the  gratification  of  his  many  wants,  there  arose  a  neces- 
sity of  constant  exchange.  And  to  facilitate — nay  to  make  possible — 
this  exchange,  roads  of  some  description  were  required.  So  the  narrow 
pathway  came  to  be  replaced  by  a  rude  highway,  suited  to  beasts  of 
burden,  or  perhaps  to  some  rude  vehicle. 

As  primitive  societies  expanded  into  nations,  as  the  products  of 
different  communities  came  to  be  exchanged,  and  as  invention  sup- 
pled superior  vehicles,  roads  were  correspondingly  studied,  extended 
and  improved. 

At  the  present  time,  when  the  division  of  labor  is  practically  com- 
plete; when  whole  communities  depend  upon  remote  manufacturing 
centres  for  artices  of  convenience,  luxury  and  use;  when  such  centres 

*Eead  before  Farmers'  Meeting  held  at  Fulton,  Mo.,  January  7th  and  8th,  188S. 
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in  turn  depend  upon  remote  agricultural  districts  for  the  necessaries  of 
life  ;  when  the  innumerable  productions  of  nature  and  of  human  skill 
are  brought  and  sent  from  aad  to  every  part  of  the  world,  the  increased 
demands  of  commerce  have  led  to  the  study  of  road-making  as  a 
science,  and  the  establishment  of  road  construction  and  maintenance 
as  one  of  the  professions.  A  science  and  a  profession  not  to  be  lightly 
held ;  unrestricted  trade  is  among  the  first  moiives  for,  and  the  highest 
privileges  of  organized  society,  while  roads  are  the  means  by  which 
this  privilege  is  made  of  effect,  and  extended  to  every  part  of  the 
political  body.  So  to-day  the  river  is  bridged,  the  mountain  pierced, 
the  valley  spanned,  forest  and  plain  traversed,  until  city  is  joined  to 
city  by  iron  bands  ;  the  turnpike  winds  from  town  to  town ;  while  from 
city,  town  and  village  common  roads  radiate  and  ramify  indefinitely. 

Truly  a  grand  arterial  system  through  which  the  mighty  heart  of 
human  wants  and  needs  sends  pulsing  the  life  blood  of  the  political 
body, — trade, — vitalizing  every  member. 

The  common  or  dirt  road  has  long  since  been  improved  upon  ;  the 
railroad,  the  asphalt,  broken  stone,  gravel  and  other  roads  being  super- 
ior to  it  as  respects  rapidity  of  transportation  and  draught  of  loads. 
But  the  enormous  first  cost  of  all  these  as  compared  with  that  of  dirt 
roads  will  preclude  their  construction  except  where  the  prospective 
tra£5c  over  the  road  will  justify  a  large  outlay.  So  while  railroads  and 
turnpikes  are  required  between  our  centres  of  population,  of  wealth, 
and  of  manufactures,  for  securing  most  economically  and  in  highest 
de^^ee  the  benefitp  of  commerce  to  such  centers,  common  roads  will 
always  be  necessary  for  diffusing  these  benefits  through  every  com- 
munity and  district  of  the  land. 

The  United  States  leads  the  world  in  the  extent  and  excellence  of 
its  railroads,  and  in — the  pitiable  condition  of  its  common  roads  ;  the 
most  that  is  ever  done  for  these  being  the  allotment  of  a  space  for 
them  to  pass  over,  and  the  application  of  annual  repairs,  generally  in- 
sufficient  in  quantity  and  often  inj.udiciously  applied.  The  reason  for 
this  neglect  seems  to  be  that  because  dirt  roads  are  necessarily  inferior 
to  asphalt,  broken  stone,  gravel  and  other  artificially  covered  roads,  it 
is  considered  a  waste  of  effort  and  money  to  devote  any  particular 
attention  to  them.  The  reasoning  is  unsatisfacfory,  on  the  contrary, 
since,  as  we  have  just  seen,  dirt  roads  area  necessity,  every  effort 
should  be  made  to  offset  this  inferiority  of  road-surface  by  the  closest 
attention  to  grades,  drainage  and  other  conditions  tending  to  improve 
the  general  condition  of  these  roads. 

It  is  believed  that  the  advantages  secured  to  any  community  by 
good  roads  will  amply  repay  the  expense  incurred  in  constructing  and 
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maintaining  them.  Among  these  advantages  are:  access  to  market  at 
all  times,  a  saving  in  horse  flash,  the  reduction  in  the  number  of 
wrecked  vehicles,  the  multiplied  capacity  for  heavy  transportation, 
the  convenience  of  quick  and  sife  journeys,  the  increased  value  of 
real  estate,  the  stimulus  created  for  improving  homes,  and  the  ambi- 
tion aroused  for  a  better  state  ofthings  in  general. 

The  principles  governing  the  construction  and  maintenance  of 
roads  are  few  and  simple,  and  will  be  briefly  considered. 

ESSENTIAL  QUAIITIES  OF  GOOD  ROADS. 

A  perfect  road  would  be  one  satisfying  the  following  conditions: 

First — Its  surface  should  be  smooth,  hard  and  inelastic. 

Second — It  should  be  straight. 

Third— It  should  be  level. 

All  roads  will  be  better  or  worse,  according  as  they  satisfy  these 
conditions  more  or  less  completely. 

These  conditions  will  often  conflict  in  practice,  particularly  the- 
second  and  third.  The  direct  route  may  lead  over  elevations  and  de- 
pressions where  proper  grades  cannot  be  established  at  any  reasonable 
outlay,  while  a  level  course  would  involve  a  lengthening  of  the  road 
and  invasions  of  private  property  not  to  be  thought  of  In  such  cases- 
there  is  to  be  sought  that  golden  mean  which,  while  satisfying  none  of 
the  foregoing  conditions  rigorously,  yet  satisfies  all  most  nearly;  and 
he  is  the  best  road  maker  who  best  harmonizes  these  conflicting  essen- 
tials of  a  perfect  road. 

The  advantages  resulting  from  proper  condition  of  road  surface^ 
straightness  and  levelness  will  be  considered  in  order* 

Proper  Condition  of  Road  Surface — On  a  level  road  the  principal 
resistance  encountered  in  drawing  a  load  is  friction  :  the  force  which 
opposes  the  sliding  of  one  body  along  another,  and  caused  by  the  in- 
terlocking of  the  roughnesses  of  the  surf  aces  in  contact. 

No  surface  can  be  made  perfectly  smooth ;  if  such  were  possible  the 
smallest  conceivable  force  would  move  horizontally  over  such  a  sur- 
face the  greatest  conceivable  weight. 

The  best  that  can  be  done  is  to  reduce  the  roughness  of  the  road 
surface  to  the'smallest  practicable  limit,  and  this  is  the  end  in  view  in 
substituting  for  the  natural  surface  of  the  road  some  artificial  covering^ 
such  as  asphalt,  plank,  gravel  or  broken  stone  compacted  with  earths 
The  two  last  coverings  are  superior  to  the  natural  surface  principally 
because  they  drain  betier  and  do  not  get  muddy. 

The  friction  is  greatly  increased  when  the  road  surface  is  covered 
with  mud,  or  in  fact,  any  loose  material  into  w^j|[j||  the  wheels  of  ve- 
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hides  cao  sink  and  thus  give  a  larger  contact.  Hence  the  importance 
ot  securing  a  hard  road  surface. 

Thorough  drainage,  alone,  will  go  far  toward  making  dirt  roads 
^qual  to  any,  by  at  once  carrying  all  watdr  from  the  road-surface  keep- 
ing it  smooth  and  hard. 

Besides  lessening  the  draught  of  loads,  smoothness  diminishes  the 
-w^ar  and  tear  both  of  vehicles  and  road. 

If  the  road  bed  be  in  the  least  degree  elastic  so  as  to 
yield  beneath  the  wheels  of  passing  vehicles,  this  yielding 
will  present  a  small  hill  before  the  wheel,  up  which  the 
load  must  be  raised  with  all  the  loss  of  power  incurred  in  ascend- 
ing slopes  generally.  **  If  the  depression  were  one  inch  and  the  wheel 
four  feet  in  diameter,  a  slope  of  one  [inch  vertical]  in  seven  [horizon- 
tal] would  be  formed;  and  one-seventh  of  the  entire  weight  would 
need  to  be  raised  one  inch.  An  elastic  bottom  for  a  road,  such  as  a 
boggy  substratum,  would  for  this  reason  cause  great  loss  of  draught."^ 
Oilledpie* 

Hence^  the  necessity  of  thoroughly  draining  the  sub  surface  as 
well  as  the  surface  of  the  road. 

The  power  necessary  to  overcome  the  resistance  of  friction  is  called 
the  tractive  force  for  level  roads,  and  is  generally  expressed  as  a 
fraction  of  the  load  moved;  thus  if  the  tractive  force  for  a  certain  road 
be  one-fortieth,  a  force  of  100  pounds  will  draw  a  load  of  4,000  pounds 
over  a  level  stretch  of  the  road  in  question. 

The  experiments  of  M.  Morin  on  the  draft  required  on  various 
road  surfaces,  put  this  force  at  one-fortieth  for  carts  on  dirt  roads  in 
first-class  condition. 

Unfortunately,  the  changes  in  the  tractive  force  for  dirt  roads  cor- 
responding to  changes  in  the  condition  of  the  road  have  not  been  de- 
termined by  experiment ;  but  they  may  be  inferred  from  the  variations 
for  broken  stone  roads  as  determined  experimentally  by  M.  Morin, 
These  are  given  in  the  following  table : 


Condition  of  road. 

Tractive  force  (for  carts) 

Very  dry  and  smooth 

♦\ 

Moist  or  dasty 

i, 

1 

With  ruts  and  mud 

With  deep  ruts  and  thick  mud 
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The  above  table  shows  how  important  it  is  to  keep  any  road  in 
good  condition,  and  how  greatly  the  draft  is  increased  by  mud  or  dust 
on  the  surface  ;  a  horse  bsing  able  to  draw  four  times  as  much  on  a 
broken  stone  road  in  good  condition  as  on  the  same  road  covered  with 
deep  ruts  and  thick  mud.  Assuming  that  the  tractive  force  on  dirt 
roads  increases  in  the  same  proportion  as  on  broken  stone  roads,  the 
tractive  force  on  a  dirt  road  in  poor  condilion  would  be  one  tenth  of 
the  load  moved,  taking  one  loriieth  as  the  tractive  force  for  the  road 
in  good  condition. 

The  value  in  dollars  and  cents  of  any  improvement  of  the  surface 
of  the  road  can  be  easily  calculated,  as  an  example  will  show : 

In  this  and  all  subsequent  examples  it  will  be  assumed  that  a  horse 
can  exert  a  tractive  power  of  100  pounds  when  travelling  two  and  one- 
half  miles  per  hour  and  working  ten  hours  a  day — the  values  given  by 
Trantwine — and  that  the  hire  of  a  horse  is  fifty  cents  per  day. 

Suppose  the  amount  of  freight  over  a  road  twenty  five  miles  long  is 
2,000  tons  per  year,  and  that  the  tractive  force  on  the  road  is  one-six- 
teenth. A  horse  exerting  a  tractive  power  of  100  pounds,  or  0.05  tons, 
can  draw  0.80  tons  over  this  road  per  day;  or,  he  can  draw  over  the 
road  the  whole  freight  of  20,000  tons  in  25,000  days,  which  at  the  rate 
of  $0.50  per  day  will  make  the  annual  cost  of  freightage  $12,500.  Now, 
suppose  that  by  thoroogh  drainage,  or  otherwise,  the  tractive  force  is 
reduced  to  one  fortieth.  A  horse  can  now  draw  two  tons  over  the  road 
per  day,  and  transport  the  total  freight  in  10,000  days  at  a  total  cost  of 
$5,000. 

A  saving  of  $7,600  annually,  resulting  from  the  improved  condition 
of  the  road  surface  alone,  and  this  without  taking  into  account  the  di- 
minished breakage  and  wear  of  wagons,  etc. 

Straigbtness. — Every  bending  of  a  road  increases  its  length,  and 
every  increase  of  length  involves  a  threefold  additional  expenditure  : 
in  the  original  cobt  of  construction,  in  the  cost  of  repairs,  and  in  the 
time  and  labor  spent  in  travelling  over  it.  As  has  been  stated,  it  will 
seldom  be  possible  to  find  a  route  for  a  road  which  will  be  both  straight 
and  level.  The  latter  condition  is  by  far  the  more  important,  and  when 
the  two  conflict  the  former  should  in  nearly  every  instance  be  ignored. 
For  this  reason  roads  should  wind  around  hills  instead  of  going  over 
them,  the  rule  being  that  to  escape  a  hill,  the  length  of  the  road  may 
be  increased  by  twenty  times  the  height  of  the  hill. 

Section  line  roads,  principally  objectionable  for  reasons  that  will 
appear  further  on,  are  generally  unnecessarily  long.  For  if  the  gen- 
eral direction  of  a  road  be  any  other  than  due  east  and  west  or  north 
and  south,  its  length  will  be  greatly  increased  by  zig  zagging  it  to  the 
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east  or  west  and  then  to  the  north  or  south,  as  must  be  done  if  the  road 
be  made  to  follow  the  section  lines. 

Thus  a  farmer  living  five  miles  south  and  west  of  a  town  will  have 
to  travel  ten  miles,  as  the  roads  usually  run,  to  get  to  market ;  while 
by  a  direct  road  he  would  have  to  go  but  a  trifle  over  seven  miles,  a 
saving  in  distance  of  three  miles  or  thirty  percent,  practically.  Sup- 
pose that  the  farmer  will  haul  over  this  road  100  tons  annually. 
Assuming  the  strength  and  daily  cost  of  ahorse  as  before,  and  a  trac- 
tixe  force  of  one-twentieth  for  the  road,  a  horse  will  haul  one  ton  over 
the  ten  miles,  in  four  hours,  at  a  cost  ol  $0.20.  At  this  rate  it  will  cost 
%iO  to  haul  the  100  tons  ten  miles,  or  $14  to  haul  it  over  seven  miles, 
giving  an  annual  saving  of  $6  by  the  direct  road  as  compared 
with  the  section-line  road.  Further,  this  is  the  saving  in  cost  of  trans- 
portation alone,  ignoring  the  amount  the  farmer  must  pay  for  the  con- 
struction and  repair  of  the  extra  three  miles  of  road,  and  the  saving  in 
time,  since  the  direct  road  virtually  moves  the  farm  three  miles  nearer 
to  town.  The  above  amount  ($6)  may  be  taken  as  a  rough  estimate  of 
what  every  farmer  pays  annually  for  the  one  item  of  extra  distance 
travelled  <^  account  of  section  line  roads. 

LEVELNESS.-^It  has  been  stated  that  on  a  level  road  the  principal 
resistance  to  be  overcome  is  that  of  friction.  In  going  up  a  slope  or 
grade  this  friction  must  still  be  overcome  and  a  part  of  the  load  lifted 
as  well.  And  in  taking  a  load  to  the  top  of  a  hill  there  must  be  per- 
formed, independently  of  friction,  an  amount  of  work  f  qual  to  raising 
the  load  vertically  the  height  of  the  hill,  and  this  whether  the  slope  be 
steep  or  gentle. 

Hence,  it  will  often  be  advisable  to  go  around  hills  even  when  they 
can  be  ascended  by  easy  grades ;  and  when  the  general  direction  of  a 
road  is  up  grade  it  is  of  the  utmost  importance  to  avoid  descents  along^ 
its  line.  Gentle  grades  are  always  desirable  because  they  give  a 
greater  mechanical  advantage^  enabling  a  horse  to  take  up  a  hill  what 
he  could  not  move  vertically,  as  the  lever  enables  a  man  to  lift  what 
he  could  not  otherwise  stir. 

A  grade  is  designated  by  a  faction  having  unity  for  its  numerator 
and  for  its  denominator  the  horizontal  distance  corresponding  to  a 
rise  of  one  foot.  For  instance,  a  grade  of  one  twentieth  denotes  a  rise 
of  one  foot  in  twenty.  This  fraction  also  expresses  the  ratio  of  the 
draught  on  a  grade  to  the  load  drawn,  friction  being  neglected. 

The  total  draught  on  a  grade  is  expressed  by  the  sum  of  the  frac- 
tions, expressing  the  grade  and  the  tractive  force  on  a  level  stretch  of 
the  same  road.  For  instance,  in  ascending  a  grade  of  one-twentietb 
a  horse  has  to  exert  a  lifting  force  equal  to  one-twentieth  of  the  load 
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drawn  in  addition  to  overcoming  the  usual  friction  ;  and  if  the  tractive 
force  for  the  road,  that  is  the  force  necessary  to  overcome  this  friction, 
be  one  thirtieth,  the  total  draught  on  the  grade  will  be  one-twentieth 
plus  one  thirtieth,  or  one-twelfth  of  the  load  drawn. 

But  these  results,  which  are  purely  theoretical,  fail  in  practice,  for 
the  reason  that  a  horse  cannot  pull  at  so  great  an  advantage  on  an  in- 
cline, on  account  of  the  position  of  his  body,  not  being  able  like  a  man 
to  throw  forward  the  centre  of  gravity  at  will.  According  to  one  au- 
thority. ^'  though  a  horse  on  a  level  is  as  strong  as  five  men,  yet  on  a 
steep  hill  he  is  less  strong  t^han  three." 

Experiments  show  that  a  horse  can  draw  about  four  fifths  as  much 
on  a  grade  of  one-fiftieth  as  on  a  level ;  about  two- thirds  as  much  on  a 
grade  of  one  thirtieth";  one-half  as  much,  on  a  grade  of  one-twenty- 
fourth  ;  two  fifths  as  much  on  a  grade  of  one-twentieth  ;  and  only  one- 
fourth  as  much  on  a  grade  of  one-tenth  as  on  a  level.  These  values 
^ill  vary  to  some  extent  with  the  nature  and  condition  of  the  road. 
And  since  the  load  over  the  whole  road  must  net,  as  a  rule,  exceed 
what  tJie  horse  can  draw  over  the  steepest  portion,  one  steep  grade 
upon  a  road  will  operate  to  diminish  the  loads  that  could  be  drawn 
with  ease  over  the  rest  of  the  road.  Hence  the  advisability  of  bending 
a  road,  although  its  length  be  considerable  augmented  in  consequence, 
if  by  60  doing  we  can  avoid  steep  grades. 

The  practice  of  running  roads  along  section  lines,  compelling  them 
to  follow  a  straight  course  regardless  of  the  hills  and  hollows  encount- 
ered, is  thus  seen  to  be  contrary  to  the  first  principles  of  road-making. 
Such  roads  are  not  objectionable,  merely  because,  preventing  the 
avoidatjce  of  elevations  and  depressions,  these  must  often  be  crossed  of 
necessity;  but  given  the  privilege  of  zig  zagging  a  road,  and  ascents 
and  descents  can  be  accomplished  by  grades  as  gentle  as  may  be  de- 
sired. 

A  perfectly  level  route  for  a  road  will  seldom  be  attainable,  how- 
ever desirable  it  may  be.  Hills  must  be  ascended  and  descended  ;  and 
since  directness  of  route  and  economy  of  construction  are  to  be  kept 
constantly  in  view,  it  becomes  of  importance  to  inquire  as  to  the  grades 
allowable  on  good  roads. 

For  descending  vehicles,  grades  should  not  exceed  the  angle  of 
repose^  or  the  angle  at  which  the  friction  just  balances,  the  compo- 
nent of  gravity  tending  to  pull  the  vehicle  down  the  grade.  On  such 
a  grade,  a  vehicle  set  in  motion  will  descend  without  any  increase  of 
velveity,  and  will  not  require  to  be  held  back.  Hence,  if  the  tractive 
force  for  a  road  be  one  thirtieth,  the  steepest  allowable  grade,  viewed 
4is  a  descent,  would  be  one-thirtieth  for  the  road  in  question.    For 
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ascending  loads  the  grade  should  be  sach  as  the  horse  can,  by  reason- 
able extra  exertion,  ascend  with  the  load  that  he  can  easily  and  con- 
stantly draw  over  a  level  road.  This  grade  cannot  be  definitely  de- 
termined as  it  depends  on  the  amount  of  extra  exertion  a  horse  can 
put  forth. 

The  angle  of  repose  is  generally  adopted  for  the  maximum  grade 
allowable  on  good  roads,  and  this  angle  should  not  exceed  one-thirtieth 
on  a  first  class  road.  If  for  any  reason  a  grade  greater  than  this  angle 
should  be  adopted,  special  attention  should  be  paid  to  improving  the 
road  surface  at  that  point,  offsetting  the  increased  steepness  of  grade 
by  a  diminished  frictional  resistance.  On  a  long  ascent,  the  grade 
should  be  made  steeper  at  the  bottom  and  gentler  at  the  top,  that  the 
horse  may  accomplish  the  steepest  portion  while  fresh.  When  the 
direct  route  up  a  hill  would  give  an  excessive  grade,  the  road  may  be 
zigzagged  sufficiently  to  secure  the  desired  gentleness  of  slope.  In  such 
cases  the  grade  should  be.  made  easier  at  the  curves,  on  account  of  the 
heavier  draught  at  these  places. 

To  illustrate  the  effects  of  grades  take  the  example  given  on  page 
238;  namely,  a  road  twenty-five  miles  long,  an  annual  freightage  of 
20,000  tons  and  a  tractive  force  of  one-fortieth.  It  has  been  shown  that 
a  horse  can  transport  this  freight  over  the  twenty-five  miles  in  10,000 
days,  if  the  road  be  level,  at  a  cost  of  $5,000. 

Now,  suppose  a  grade  or  grades  of  one-tenth  upon  the  road.  In 
this  case  the  horse  can  take  only  one-fourth  his  load  on  level  ground, 
and  will  haul  the  freight  in  40,000  days,  at  a  cost  of  $20,000. 

Now,  suppose  that  all  the  grades  are  reduced  to  one-thirtieth. 
The  horse  can  now  draw  over  the  road  two-thirds  of  his  load  for  a  level, 
and  will  transport  the  freight  in  15,000  days,  at  a  cost  of  $7,500,  giving 
an  annual  balance  of  $12,500  in  favor  of  easy  grades. 

Of  all  the  requisites  of  good  roads,  this  one  of  easy  grades  is  by 
far  the  most  important.  If  roads  are  to  follow  the  section  lines  in  the 
future,  the  hills  encountered  must  be  attacked  with  a  vim  before  e\fen 
tolerable  roads  will  be  attainable.  Year  by  year,  let  these  hills  be  cut 
at  the  summit  and  filled  in  at  the  bottom,  thus  diminishing  their  steep- 
ness in  a  doube  ratio,  and  it  is  safe  to  predict  that  in  a  few  years  the 
saving  in  haulage  will  well  repay  the  expense  incurred. 

The  following  table  made  up  from  one  prepared  by  John  Law,  C. 
E.,  may  be  of  interest  in  this  connection.  It  gives  the  length  of  level 
road  equivalent  to  one  mile  of  the  inclined  road  of  each  gradient; 
that  is,  the  length  which  would  require  the  same  mechanical  force  to  be 
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expended  ia  drawing  a  wagon  over  it  as  would  ba  necessary  to  draw  it 
over  one  mile  of  the  inclined  road.  The  table  is  computed  for  a  stage 
wagon  with  a  load  of  six  tons,  and  moving  three  miles  per  hour  : 


Grade. 

Equivalent  length  jbf  level 
road. 

Grade. 

Equivalent  length  of  level 
road. 

uV 

1.850 

.V 

3.213 

^ 

1.926 

A 

3.538 

tV 

2.019 

i't 

3.991 

A 

2.133 

iV 

4.388 

A 

2.274 

tV 

4.906 

A 

2.456 

^ 

6  067 

^ 

2*699 

i 

6.623 

^ 

2.888 

i 

7.315 

^ 

3.038 

\ 

8.199 

LOCATION   OP  ROADS. 

In  laying  out  upon  the  ground  the  route  for  a  proposed  road,  the 
locator  should  see  that  the  for*  going  condrfions  are  complied  with  as 
nearly  as  the  surace  of  the  country  and  considerations  to  be  hereafter 
mentioned  will  permit.  That  i^,  he  will  seek  to  join  the  points  of  ar- 
rival and  departure  by  the  shortest  or  most  direct  route  ;  make  no  un- 
necessary ascents  or  descents ;  and  avoid  places  where,  from  the  nature 
of  the  material  passed  over,  the  ro»d  surface  would  be  deficient  in 
hardness,  smoothness  or  non  elasticity. 

He  should,  as  a  rule,  follow  the  boundaries  of  private  property 
whenever  a  good  road  can  be  constructed  at  a  reasonable  outlay  along 
such  boundaries. 

He  should  keep  economy  of  construction  constantly  in  view. 
To  this  end,  he  will  avoid  deep  excavations  and  high  embank- 
ments ;  and  where  cuts  and  fills  must  be  made,  he  should  so  choose  the 
route  that  the  material  taken  from  the  former  may  t^upply  that  required 
by  the  latter.  He  will  avoid  rock  cuttings,  whenever  possible  to  do 
eo;  also  swamps,  which  would  necessitate  extra  precautions  as  to 
drainage,  and  perhaps,  the  construction  of  a  foundation  for  the  road. 
Further,  the  route  should  be  so  chosen  that  few  mechanical  structures 
will  be  required  ;  such  as  biidges,  culverts,  etc. 
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These  general  rules  will  often  conflict ;  and  in  deciding  which  ta 
observe  and  which  to  ignore,  the  locator  will  be  guided  largely  by  the 
circumstances  of  each  particular  cise.  A  deviation  from  the  direct 
route  will  often  be  advisable  for  the  following  considerations  : 

In  order  to  cross  a  ridge  at  a  depression,  thus  avoiding  deep  and 
expensive  cuttings,  or  steep  grades;  to  locate  the  road  well  up  on  the 
side  of  a  hill,  in  order  to  avoid  bridging  or  filling  secondary  water 
courses;  to  get  around  swampy  places  instead  of  crossing  them;  to 
conform  to  the  windings  of  a  stream  rather  than  by  crossing  and  re- 
crossing  it  necessitate  the  construction  of  numerous  bridges. 

In  order  more  completely  to  satisfy  the  foregoing  conditions,  the 
locator  should  familiarize  himself  with  the  country  through  which  the 
road  is  to  run,  by  travelling  over  it  in  both  directions.  In  both  directions, 
because  slopes  will  often  appear  in  very  different  lights  according  as  he 
is  ascending  or  descending  them.  He  should  pay  particularly  attention 
to  the  streams,  as  these  are  invaluable  aids  in  pointing  out  the  best  routes 
between  and  over  ranges  of  hills.  He  should  inquire  as  to  where  low 
points  exist  in  the  ridges  to  be  crossed  by  the  road  ;  what  places  are 
free  from,  and  what  filled  with  snow  in  winter;  what  places  are  most 
exposed  to  the  wind  and  sunlight,  as  these  aid  in  drying  the  road  ;  and 
finally,  the  greatest  height  and  extent  ever  observed  of  any  stream 
along  the  route,  so  that  due  precautions  may  be  taken  against  any 
damage  to  road  or  bridges  from  a  rise  of  water. 

A  great  deal  of  information  as  to  the  general  character  of  a 
country  may  be  obtained  from  a  map  showing' the  streams  alone. 
These  will  indicate  the  positions  of  the  valleys  and  intervening  ridges, 
as  they  always  follow  the  lowest  lines  of  the  valleys. 

A  very  crooked  stream,  with  curving  bends,  generally  indicates  a 
wide,  smooth  and  nearly  level  valley;  while  streams  made  up  of 
straight  stretches,  with  abrupt  changes  of  direction,  and  with  branches 
running  in  at  large  angles,  indicate  a  ro^cky  country  with  narrow  val- 
leys and  steep  hills.  If  the  streams  appear  to  radiate  from,  or  converge 
to,  a  certain  point  on  the  map;  that  point  will  be  the  highest  of  the 
district  mapped  in  the  first  case,  and  the  lowest  in  the  second.  If  two 
streams  rise  near  together  and  flow  in  opposite  directions,  the  lowest 
point  of  the  high  land  between  them  will  be  at  their  sources.  Two 
parallel  streams  flowing  in  the  same  directions  indicate  that  the  divid- 
ing ridge  has  the  same  general  direction  and  inclination.  Two  streams 
flowing  for  a  time  in  parallel  directions  and  then  diverging,  indicate 
that  the  lowest  point  of  the  dividing  ridge  is  at  their  place  of  diverg* 
ence. 
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lu  his  examination  of  the  country,  the  locator  will  note  all  ruling 
points^  or  points  through  which  it  would  be  particularly  advantag- 
eous for  the  road  to  pass,  as  a  gap  in  a  range  of  hills,  a  valley  leading 
up  to  the  summit  of  a  ridge  by  an  easy  grade,  and  the  points  on  streams 
suitable  for  the  construction  of  fords  or  bridges ;  and  will  join  these 
points  by  stretches  of  road  located  in  conformity  with  the  suggestions 
previously  made. 

CONSTRUCTION  0^  ROADS. 

While  it  will  often  be  advisable  to  treat  freely  with  gravel,  stretches 
of  road  that  are  clayey ;  and  with  clay,  places  where  the  road-bed  is 
loose  and  sandy;  yet,  as  a  rule,  in  the  construction  of  dirt  roads  the 
material  passed  over  must  be  accepted  as  found.  Hence  the  road 
maker  must  strive  to  make  th9  most  possible  out  of  the  materials  met 
with;  and  this  end  will  be  accomplished  principally  by  thorough 
drainage. 

Water  is  the  great  enemy  of  good  roads ;  in  large  quantities  it 
washes  it  into  ruts  and  gullies;  in  smaller  quantities  it  softens  the 
roads-urface  so  that  it  works  up  into  mud,  the  effecfof  which  upon 
draught  has  been  considered ;  and  in  the  winter  it  freezes  and  throws 
up  the  earth  that  has  been  soaked  with  it,  thus  roughening  the  road 
surface.  Hence  the  great  importance  of  quickly  and  thoroughly  rid- 
ding the  road-surface  of  water. 

To  this  end  the  road  should  be  highest  along  the  center  line,  slop- 
ing thence  to  the  sides.  Engineers  are  not  entirely  agreed  as  to  the  best 
transvese  form  for*a  road.  Some  advocate  a  continuously  curved  out- 
line, but  the  weight  of  evidence  is  in  favor  of  two  inclined  planes  con- 
nected at  thft  middle  by  a  narrow,  curved  surface.  The  former,  or  old 
form,  is  objectionable  because  being  steep  at  the  sides  and  flat  in  the 
middle,  water  will  stand  on  that  part  of  the  road,  and  vehicles,  to  avoid 
a  side  strain  and  the  danger  of  upsetting,  will  generally  follow  the 
middle  of  the  road,  causing  excessive  wear  of  that  portion. 

The  side  slopes  of  a  road  should  have  an  inclination  of  perhaps 
one-thirtieth,  although  the  grade  necessary  in  any  case  will  depend 
largely  upon  the  nature  of  the  material  composing  the  road-bed. 

In  order  more  fully  to  drain  the  road  surface,  some  advocate  a 
slight  longitudinal  grade,  say  of  1  in  125,  but  it  is  doubtful  if  it  would 
pay  to  construct  such  grades'on  a  level  road. 

Upon  long  grades,  and  wherever  an  ascending  and  desending  grade 
meet,  transverse  or  diagonal  drains  should  be  constructed  for  conduct- 
g  away  the  water  flowing  down  the  road  longitudinally*  .  QQole 
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These  drains,  called  catch-waters,  should  be  wide,  shallow  and 
roughly  paved.  On  a  grade  a  catch-water  discharging  on  one  side, 
should  cross  the  road  angling  down  hill ;  if  discharging  on  both  sides 
it  should  be  in  the  form  of  a  "  V  "  with  the  point  up  grade. 

They  should  be  so  designed  as  to  cause  the  least  possible  shock 
to  passing  vehicles ;  thus,  they  should  never  run  at  such  an  angle  to 
the  road  that  a  fore  and  hind  wheel  will  enter  at  the  same  time.  A 
ridge  of  earth  across  the  road  makes  a  cheap  substitute  for  a  paved 
catch  water. 

It  being  so  important  to  drain  from  the  road  surface  all  the 
water  that  falls  upon  it,  still  more  important  must  it  be  to  prevent 
water  from  the  adjacent  land  getting  upon  the  road,  thus  making  it  a 
drain  for  the  surrounding  fields.  Hence  all  streams,  however  insignifi- 
cant, should  pass  under  the  roadway  thiough  culverts,  instead  of  flow- 
ing directly  across  the  road,  creating  a  wash  or  mud-hole  in  summer 
and  a  sheet  of  ice  in  winter. 

A  cheap  and  serviceable  culvert  for  small  drains  consists  of  several 
''V"  shaped  frames  made  of  slout  joists,  and  covered  on  the  outside  with 
thick  planking.  This  is  placed  under  the  road  with  the  points  of  the 
'"V's"  up,  at  the  point  where  the  stream  crosses.  Where  a  culvert  is 
placed  at  any  depth  below  the  road  surface,  it  will  pay,  in  the  long  run 
to  make  it  of  stone  or  of  concrete  and  rubble.  Large  culverts>hould  be 
protected  from  the  undermining  action  of  the  water  by  a  rough  paving 
of  stone,  and  by  rough  wing-walls  or  piling  at  each  end.  Culverts 
should  in  all  cases  be  large  enough  to  admit  of  the  passage  of  the  great- 
est amount  of  water  that  may  at  any  time  require  to  be  carried  under 
the  road. 

Ample  side  ditches  should  in  all  cases  be  provided,  for  receiving 
and  carrying  away  the  water  that  drains  from  the  road.  Their  size  will 
depend  upon  local  circumstances,  but  a  width  of  one  foot  at  the  bot- 
tom, and  a  depth  not  less  than  three  feet,  with  a  side  slope  depending 
upon  the  stability  of  the  soil,  will  generally  be  suflScient.  In  cuttings, 
and  where  hill-sides  drain  into  them,  they  should  be  larger;  and  in 
swampy  places  they  may  be  made  large  enough  to  supply  the  material 
necessary  for  raising  the  road-bed  well  above  the  natural  surface  of  the 
ground. 

Side  ditches  should  discharge  into  the  natural  water-courses,  and 
should  have  a  longitudinal  slope  of  at  least  1  in  125. 

On  hill  side  roads  one  ditch  will  generally  be  suflScient,  and  this 
ditch  should  be  placed  on  the  inner  or  up-hill  side  of  the  road,  which 
should  slope  uniformly  towards  the  ditch  through  its  entire  width;  and 
in  case  of  curves  on  such  roads  there  should  in  no  case  be  more  than 
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one  drain,  the  inner  one  (a  provision  for  the  safety  of  descending  vehi- 
cles). 

This  inner  ditch  may  discharge  at  intervals  through  sniall  culverts 
leading  to  the  down-hill  side  of  the  road. 

Water  should  never  stand  in  the  side  ditches  within  less  than  three 
feet  of  the  road  surface;  as  otherwise  it  will  soak  into  the  sub  surface 
of  the  road,  making;  it  elastic  and  unstable,  and  will  rise  by  capillarity 
to  the  surface.  The  more  thoroughly  to  drain  the  subsurface  in  flat,"  wet 
places,  small  covered  drains  may  be  placed  across  the  road  at  intervals, 
at  a  depth  of  twenty  to  twenty -four  inches  below  the  surface.  Ordin- 
ary drain-tiles  may  be  used  for  this  purpose. 

Still  further  to  insure  a  dry  road  surface,  it  should  be  exposed  to 
the  action  of  the  sun  and  wind.  Hence  high  walls  and  hedges  along 
a  road  are  objectionable,  and  shade  trees  are  of  doubtful  advantage. 

The  proper  width  for  a  road  will  depend  upon  the  amount  of  traflSc 
over  it ;  sixteen  feet  will  generally  be  suflBcient  for  the  traveled  por- 
tion, but  the  width  between  fences  should  be  much  greater  to  give 
sunlight  and  wind  free  access  to  the  road.  In  excavations  the  road 
may  be  made  narrow  for  economy. 

The  side  slopes  of  excavations  and  embankmentp  should  be  inclined 
at  a  little  less  than  the  angle  of  repose  of  the  material  dealt  with,  that 
is,  the  steepest  angle  at  which  the  material  will  stand  of  itself.  Solid 
rock  may  be  cut  vertically ;  common  earth  will  stand  at  a  slope  of  \\ ; 
sandy  soil  at  ^. 

In  deep  cuttings  the  side  slopes  should  be  much  gentler  than  the 
angle  of  repose  ;  particularly  on  the  south  side  of  the  road,  to  give  the 
sun-light  freer  access. 

The  best  outline  for  a  side  slope,  either  of  an  excavation  or  em- 
bankment, is  a  double  curved  surface,  convex  at  the  top  and  curved 
at  the  bottom,  this  being  the  form  invariably  assumed  by  a  bank  of 
earth  when  left  to  itself.  Side  slope  should,  in  all  cases,  be  sodded, 
sown  with  grass  seed,  or  otherwise  protected  from  the  washing  action 
of  the  water. 

In  deep  excavations  there  should  be  a  ditch  just  beyond  the  brow 
of  the  side  slope  on  the  upper  side  of  the  road,  to  carry  off  the  water 
draining  from  higher  ground,  and  which  would  otherwise  run  d6wn 
the  side  slope. 

On  high  embankments  side  ditches  are  still  to  be  maintained, 
though  they  may  be  smaller  than  usual.  These  ditches  may  discharge 
at  intervals  over  water  ways,  roughly  paved,  and  leading  down  the 
side  of  the  embankment. 
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MAINTENANCE  OF  ROADS. 

This  will  consist,  for  the  most  part,  in  keeping  side  ditches  clean, 
culverts  open,  ruts  and  depressions  on  the  road  surlace  filled  up,  etc. 

The  material  taken  from  the  side-ditches  in  cleaning,  should  not, 
as  a  rule,  be  returned  to  the  road-surface. 

Neither  should  sod  or  vegetable  mould  be  used  for  filling  ruts  on 
the  road,  as  it  turns  to  the  softest  mud  in  wet  weather,  and  to  impal- 
pable dust  in  dry  weather  and  is  blown  from  the  road. 

It  will  generally  be  better  to  haul  the  material  necessary  for  fill- 
ing up  ruts  and  depressions,  rather  than  plough  up  or  otherwise  loosen 
a  hard,  travel  compacted  road-bed  for  smoothing  off  its  surface.  Says 
Gillespie :  "The  plough  and  the  scraper  should  never  be  used  in  re- 
pairing the  road.  Their  work  is  large  in  quantity  but  poor  in  quality. 
The  plow  breaks  up  the  compact  surface  which  time  and  travel  have 
made  tolerable ;  and  the  scraper  drags  upon  the  road  from  the  side- 
ditches  the  soft  and  alluvial  matter  which  the  water  had  removed  from 
the  road,  but  which  this  implement  obstinately  returns  to  it." 

It  is  important  that  all  loose  stones,  down  to  half  the  size  of  a 
hen's  egg,  should  be  removed  from  the  road. 

The  wheel  of  a  loaded  vehicle  in  passing  over  a  stone  not  more 
than  two  inches  high  will,  by  its  forcible  descent,  injure  the  road  more 
than  the  natural  rolling  wear  on  a  smooth  surface  in  running  a  mile. 

Every  hole  or  rut  in  a  road  should  be  at  once  filed  up  with  good 
material, for  the  wheels  fall  into  them  like  hammers,  deepening  them 
at  each  stroke,  thus  increasing  the  destructive  effect  of  the  next  wheel. 
But  the  principal  reason  why  holes  and  ruts  should  be  filled  as  soon  as 
formed,  is. to  be  fonnd  in  the  fact  that  in  wet  weather  these  hold  upon 
the  road  the  water  that  'would  otherwise  be  at  once  discharged  into 
the  side-ditches,  generally  giving  rise  to  mud-holes  or  troublesome 
washes. 

A  very  good  contrivance  for  removing  loose  stones,  filling  up  ruts 
and  leveling  the  surface  of  the  road,  consists  of  a  stick  of  timber  shod 
with  iron  and  attached  to  its  tongue  or  neap  obliquely,  so  that  it  is 
drawn  over  the  road  quartering,  and  throws  all  obstructions  to  one  side. 
The  stick  may  be  six  feet  long,  a  foot  wide,  and  six  inches  thick,  and  have 
secured  to  its  front,  side,  a  bar  of  iron  descending  half  an  inch  below 
the  wood. 

The  importance  of  at  once  removing  from  the  road  any  obstruction 
that  chance  may  place  thereon,  of  filling  all  ruts  as  soon  as  they  appear, 
and  of  keeping  side-ditches  and  culverts  constantly  clear,  will  renJ^- 
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apparent  the  unsatisfactory  nature  of  any  system  of  annual  repairs. 
Add  to  this  essential  wrongness  of  principle  the  frequent  incompe- 
tence of  those  in  charge  of  repairs,  and  the  laxity  of  discipline  ordi- 
narily maintained  over  those  engaged  in  repairing,  and  we  have  as  a 
result  the  notoriously  poor  roads  of  our  country. 

In  1868,  the  Department  of  Agncultute  sent  out  circulars  of  in- 
quiry concerning  the  roads  of  the  country. 

The  information  thus  gathered  is  pummed  up  as  follows  :  '*The  im- 
mediate supervision  of  the  construction  and  repair  [of  roads]  is  gen- 
erally under  the  direction  of  local  road  supervisors. 

"The  tax  for  road  repairs  is  generally  a  capitation  tax  on  male  citi- 
zens between  sixteen  and  sixty  years  of  age.  Although  this  system  of 
levying  road  tax  generally  prevails,  it  is  conceded  that  it  is  very  de- 
fective, and  so  long  as  it  is  continued,  poor  roads  will  be  the  inevitable 
consequence.  Any  system  which  provides  for  the  assessment  of  a 
road  tax  in  labor  will  be  found  inefficient  and  totally  inadequate  to 
the  purpose'  for  which  such  tax  is  levied.  The  recorded  experience  of 
reliable  men  in  all  rural  districts  in  this  country, — in  some  cases  cov- 
ering a  period  of  more  than  two  hundred  years,— of  the  defects  of 
the  system,  is  sufficient  evidence  that  reform  is  greatly  needed.'' 

These  observations  made  in  1868,  are  of  weight  to-day,  for  the 
supervisors^  system  then  generally  practiced  is  the  system  in  vofi:ue 
at  the  present  time.  Thus,  Mr.  L.  B.  Pierce,  in  the  Ohio  Agr'l  Rep. 
for  1881,  writes : 

"There  are  but  two  reasons  why  the  present  system  [of  construct- 
ing and  repairing  roads]  should  be  continued.  One  is  the  familiarity 
of  the  supervisor  with  the  road  over  which  he  daily  travels  ;  and  the 
other,  the  opportunity  which  farmers  have  to  apply  labor  instead  of 
cash  to  maintaining  the  road.    The  objections  are  : 

"  First,  ignorance  of  the  true  principles  of  road  making ;  second, 
failure  to  get  out  all  the  work  early  in  th6  season;  third,  the  fact  that 
the  office  is  sought  by  those  without  qualifications,  while  the  most  com- 
petent avoid  it  [because  of  the  insignificant  renumeration] ;  fourth, 
the  division  of  dependent  roads  by  the  boundary  lines  of  different 
districts ;  sixth,  the  general  badness  of  the  roads  under  the  present 
system.  .* 

''  It  seems,  to  me  that  many  of  theevils  of  the  present  system  could 
be  avoided,  or  remedied,  by  putting  the  whole  road  business  of  a  town- 
ship into  the  charge  of  one  person,  selected  for  his  qualifications,  and 
employing  paid  labor. 

"Such  a  supervisor  would  have  the  advantage  over  the  present  ones, 
in  the  fact  that  he  would  not  be  confined  to  a  few  days  wherein  to 

Digitized  by  LjOOQ  IC 


MAINTENANCE  BY  CONTRACT.  249 

complete  his  year's  work  of  repairing  the  road,  but  could  do  it  as  it 
became  necessary,  attacking  the  most  needy  jobs  first.  Little  and 
often,  and  a  shovel-full  in  time  saves  nine,  are  maxims  which  express 
in  a  few  words  much  of  the  secret  of  good  roads  ;  and  having  a  man 
with  help  whose  special  business  it  was  to  daily  look  after  the  roads, 
these  maxims  could  be  carried  out." 

Essentially  the  same  system  is  proposed  in  the  report  of  the  De- 
partment of  Agriculture  for  1868. 

Repairing  the  roads  by  contract  with  private  parties,  would  offer, 
it  is  believed,  some  advantages  over  the  foregoing  system.  It  would 
insure  the  personal  interest  of  the  contractor  in  the  quality  of  his  work 
by  stipulating  that  before  any  money  be  paid  out  tor  repairs  the  road  • 
under  contract  shall  have  been  maintained  in  a  specified  condition  for 
a  specified  time.  It  would  relieve  the  government  of  the  necessity  of 
buying  and  taking  care  of  a  large  stock  of  implements ;  such  as 
scrapers,  plows,  s  hovels,  etc.  Above  all,  it  would  substitute  private 
enterprise, — the  genius  of  American  progress, — for  governmental  in- 
ertness. The  task  of  determining  if  the  roads  were  maintained  in  the 
condition  specified  in  the  contracts  could  be  performed  by  the  county 
surveyor. 

Either  method  would  in  a  few  years  raise  up  a  craft  of  road- mak- 
ers, composed  of  men  made  masters  of  their  profession  by  that  ex- 
clusiveness  of  attention  and  undividedness  of  energies  which, — and 
which  alone, — are  guaranties  of  excellence  in  any  calling. 
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By,  G.  C.  Broadhead, 

Formerly  State  Geologist, 


GBNERAL  GEOLOGICAL  STRUOTURB. 

In  this  state  we  find,  either  fully  or  partially  developed,  the  fol- 
lowing geological  formations,  the  more  recent  in  age  at  the  top  of  the 
section  :* 

Ist.     Quaternary. 

2d.  Carboniferous,  including  the  Coal  Measures  and  Lower  Car^ 
loniferous, 

3rd.    Devonian. 
4fh.    Upper  Silurian. 
5Lh.    Lower  Silurian. 
6th.    Archaean. 

The  Quaternary  embraces  the  Alluvium,  Bottom  Prairie,  Bluif 
or  Loess  and  Drift. 

The  Alluvium  furnishes  the  material  for  our  soil,  and  includes  the 
recent  deposits  which  are  forming  every  year  along  our  streams,  and 
are  deposited  at  every  overflow  of  water.  It  results  largely  from  dis- 
integration, decomposition  and  abrasion  of  older  rocks,  which  becom- 
ing mingled  with  decomposed  vegetable  matter  form  soils.  Along  our 
river  bottoms  we  often  find,  a  little  above  high  water,  deposits  of  stiflF, 
dark  colored  clays,  which  often  inclose  nodules  of  bog  iron  ore. 

The  Loess  includes  the  pulverulent  sands  over-spreading  the  hills 
near  the  Missouri  and  Mississippi  rivers,  and  their  main  tributaries,  and 
for  this  reason  it  has  been  termed  ^^Bluif^'^  by^  the  geologists  of  Mis- 
souri and  Iowa.  It  gives  character  to  the  rounded  hills  all  the  way 
from  St.  Charles  to  Council  Bluffs.  It  affords  a  subsoil  for  our  most 
productive  soils,  and  where  especially  well  developed  in  Missouri,  sus- 
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tains  a  heavy  growth  of  timber  with  many  vines ;  and  when  cultivated^ 
the  soil  yields  fine  wheat  crops  and  fruit  of  a  superior  quality.  This 
formation  is  not  well  developed  away  from  our  large  rivers,  and  is  not 
found  on  the  high  lands  of  South  Missouri. 

The  DrifU  or  glacial  deposits,  includes  beds  of  sand,  clay  and 
boulders  of,  chiefly,  granitic  rocks.  It  is  found  throughout  North  Mis- 
souri, but  has  been  rarely  found  south  of  the  Missouri  river,  nor  have 
I  any  evidence  of  its  occurrence  farther  off  than  fifteen  miles  south  of 
the  Missouri  river. 

THE  UPPER  CARBONIFEROUS,  OR  COAL  MEASURES. 

In  Missouri  are  recognized  three  divisions, — the  Upper^  Middle 
and  Lower.  The  Upper  or  Barren  Coal  Measures  prevails  throug:hout 
Northwest  Missouri,  west  of  a  northeast  and  southwest  line  from  Mercer 
to  Bates  county.  It  overlaps  the  Middle  Measures,  and  the  Middle  rests 
upon  the  Lower  Coal  Measures.  'These  latter,  on  their  outcrop,  occupy 
a  belt  parallel  with  the  eastern  extension  of  the  Upper  Measures,  and 
varying  from  fifty  to  seventy-five  miles  in  width,  with  the  eastern 
boundary  quite  irregular,  and  sometimes  extending  much  farther  east, 
and  reaching  from  Clark  county  in  the  northeast  to  Jasper  in  the  south- 
west. In  this  are  included  our  workable  coals,  so  valuable  in  John- 
son, Henry,  Bates,  Vernon,  Barton,  St.  Clair,  Lafayette,  Saline,  Carroll, 
Chariton,  Howard,  Boone,  Callaway,  Audrain,  Ralls,  Macon,  Randolph, 
Linn,  Sullivan,  Adair,  Mercer,  Putnam  and  Schuyler.  The  coal  of  St. 
Louis  and  St.  Charles  is  not  connected  with  the  other  coal-fields,  but 
is  detached  by  the  intervening  Mississippi  from  the  neighboring  Illi- 
nois  coal-fields.  Our  Southwest  Missouri  coals  are  particularly  valu- 
able; and  I  say  now,  as  I  did,  fifteen  years  ago,  that  the  metal  workers 
of  Missouri  will  have  to  look  to  Southwc  . .  ouri  for  their  chief  coal 

supply.  The  best  coals,  which  are  also  easily  mined  and  of  good 
workable  thickness,  also  occurrin/e:  under  extensive  areas,  may  be  found 
in  the  counties  of  Bates,  Vernon,  Henry,  St.  Clair,  Johnson  and  Bar- 
ton. Bates  county  has  already  taken  the  lead  m  furnishing  coal  and 
establishing  furnaces,  and  other  counties  will  follow.  The  Missouri 
Geological  Report  for  1873-'74,  contains  close  approximate  calcula- 
tions of  the  probable  amount  of  coal  in  the  counties  of  Southwest  Mis- 
souri, and  if  any  one  will  carefully  examine  that  report  he  will  con- 
clude that  our  supply  of  coal  is  simply  inexhaustible. 

The  Missouri  coal-field  embraces  an  area  of  23,100  square  miles, 
with  a  total  thickness  of  about  2,000  feet,  including  the  Upper^  Meas- 
ures of  1,300  feet,  and  the  Lower  and  Middle  of  about  700.  Under  an 
area  of  8,000  square  miles  our  best  workable  coals  may  be  found,  and 
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may  be  mined  chiefly  at  a  depth  of  less  than  200  feet  below  the  sur- 
face. Besides  coal,  our  Lower  Coal  Measures  include  valuable  depos- 
its of  <?Z«y  iron^^cj/ie,  which  may  yet  become  valuable;  bIso  hematites 
and  ochres^  but  thus  far  none  of  them  have  been  utilized.  With  but 
few  exception*,  no  particular  analyses  of  these  ores  has  yet  been  made, 
but  their  average  per  centum  of  metallic  iron  is  as  great  as  many  that 
have  been  worked  in  Pennsylvania.  When  our  southwest  coals  are 
more  deiveloped,  the  interstratified  beds  of  clay  ironstone^  as  well  as  of 
Hre-clay^,  will  be  utilized.  There  are  many  valuable  beds  of  fire'cLay 
associated  with  our  coals,  that  have  not  yet  been  used.  Also  good 
beds  of  hydraulic  limestone,  associated  with,  and  overlying  the  coals. 
The  sandstones  of  the  Lower  Coal  Measures  form  inexhaustible  sup- 
plies of  dimension  rock  for  building,  and  are  being  extensively  shipped 
to  distant,  points  from  Johnson,  Bates  and  Carroll.  They  also  form  a 
superior  article,  both  for  building  purposes  and  for  grindstones;  for 
example,  the  rocks  of  Jasper,  Barton,  Cedar,  Henry,  Vernon,  St.  Clair 
and  other  counties. 

The  Carboniferous  formation  of  North  America  attains  its  greatest 
thickness  m  Nova  Scotia,  reaching  to  14,570  feet ;  and  includes  seventy- 
six  coal  seams  and  dirt  beds,  indicating  that  number  of  periods  of 
vegetable  growth. 

THE    LOWER  CARBONIFEROUS. 

In  Missouri  the  Lower  Carboniferous  is  divided  into  the  following 
groups : 

Chester  and  Ferruginous  Sandstone ; 

St.  Louis  and  Warsaw ; 

Keokuk ; 

Burlington,  or  Encrinital ; 

Chouteau,  including  Chouteau  Limestone; 

Vermicular  Sandstone  and  Shales  ;  and 

Lithographic  Limestone. 

The  buff  sandstone  quarried  a  few  miles  from  Ste.  Genevieve, 
Missouri,  is  of  Chester  age,  and  is  one  of  our  very  best  sandstones  for 
building  purposes.  It  was  used  in  building  the  approaches  to  the  St. 
Louis  bridge,  and  the  only  objection  to  it,  is  its  being  so  readily  soiled. 
Good  grindstones  have  been  made  of  it.  It  affords  a  fine  flagging 
material  on  Oliver's  Prairie,  Newton  county.  It  forms  an  excellent 
quarry  rock  near  Boonsboro,  Howard  county;  and  also  near  LaMonte, 
Pettis  county;  and  near  the  road  from  Marshall  to  Boonville,  near 
county  line  of  Saline  and  Cooper. 
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In  other  parts  of  the  State  it  is  more  often  a  ferruginous  sand- 
stone^ not  particularly  valuable.  But  in  Greene  county  it  contains 
valuable  iron  ore. 

The  St.  Louis  Limestone  (or  group)  is  well  developed  in  St.  Louis, 
St.  Oharles,  Ste.  Genevieve,  Lincoln,  Knox  and  Lewis.  It  has  proven 
itself  a  g;ood  stone  for  foundations,  and  many  beds  form  very  durable 
structures.  Of  such,  St.  Louis  affords  many  examples.  Some  of  its 
beds  will  do  for  lithographic  purposes ;  some  beds  make  good  hydraulic 
lime,  and  an  excellent  quality  of  lime  is  made  in  the  city  of  St.  Louis. 
It  also  affords  some  rare  and  very  beautiful  fossils,  as  the  "  Melonite;'*'* 
and  quarries  in  St.  Louis  have  yielded  carbonate  of  lime^  sulphate  of 
lime^  sulphate  of  baryta.  Huate  of  lime,  and,  rarely,  beautiful  crystals 
of  millerite^  a  hair-like  crystal  of  sulphide  of  nickel. 

The  Warsaw  division  was  at  one  time  separated  from,  but  is 
now  recognized  as  a  subordinate  division  of  the  St.  Louis  group,  oc- 
curring at  its  base.  Its  shaly  beds  sometimes  abound  in  that  beauti- 
ful spiral  shaped  fossil,  the  Archimedes  (or  Archimedes  s^rew).  These 
abound  at  Baonville,  in  Howard  county,  and  at  Moscow  Mills,  Lincoln 
county. 

The  "  Keokuk"  group  is  found  in  Eastern, Central  and  Southwest 
Missouri.  It  is  well  developed  in  St.  Louis,  St.  Oharles,  Lincoln,  Pike, 
Olark,  Monroe,  Boone,  Audrain  and.  Howard  counties,  and  the  lead 
region  of  Southwest  Missouri.  The  limestones  are  generally  of  a 
bluish  gray  color,  and  coarse  texture.  It  incloses  some  thick  chert 
layers ;  and  in  Northeast  Missouri  and  at  Keokuk,  Iowa,  there  are  shale 
beds  containing  numerous  chsrt  concretions,  generally  hollow  in  the 
interior,  and  lined  with  beautiful  crystals,  of  different  colors  of  quartz^ 
calotte  and  Huorite-  The  limestones,  when  free  from  cherts  burn  into 
a  good  quality  of  lime,  and  are  thus  extensively  used  in  Jasper,  New* 
ton,  Lawrence  and  Greene  counties.  They  also  afford  beds  of  good 
building  stone. 

At  Neosho  we  find  a  thick  bed  of  white,  easily  worked  o'(^litic 
limestone.  The  Tripoli  beds  of  Newton  county  are  porous  chert  beds, 
and  belong  to  this  group. 

The  valuable  lead  and  zinc  mines  of  Jasper,  Newton,  Lawrence, 
Greene  and  Dade  counties,  Missouri,  and  near  Galena,  Kansas,  occur 
in  this  group.  These  deposits  are  practically  inexhaustible,  notwith- 
standing the  fact  that  a  great  deal  of  mining  has  been  prosecuted  in 
these  counties,  more  especially,  at  Granbjr,  Joplin,  Short  Creek,  Webb 
City,  Oarterville,  Lehigh  and  Oronogo.  New  discoveries  are  all  the 
time  being  made  at  these  mines,  and  the  yield  of  ore  has  been  im- 
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mense.    Only  the  low  price  of  mineral  at  present,  is  a  drawback  to 
more  active  energy. 

The  Burlington  group  is  well  developed  in  Northeast  Missouri, 
being  found  in  St.  Louis,  St.  Charles,  Lincoln,  Pike,  Ralls,  Monroe, 
Marion,  Warren,  Montgomery,  Callaway,  Boone,  Cooper,  Howard, 
Pel  tip,  Cedar,  Dade,  Greene,  Christian  and  Lawrence.  It  is  generally 
a  pure  limestone,  but  contains  some  cherts  the  lower  beds  generally 
being  ferruginous.  It  burns  into  elegant  lime,  and  affords  useful 
beds  for  building  purposes.  Its  middle  portion  generally  occurs  in 
thick,  light  gray  layers.  The  columns  of  the  Missouri  University 
building  at  Columbia,  are  built  of  this  limestone,  and  are  as  good 
now  as  when  first  put  up,  forty  years  ago.  Some  of  the  limestone 
used  in  the  foundation  beds  of  the  Custom  House  in  St.  Louis  are  of 
rock  of  this  age,  but  was  obtained  from  Quincy,  Illinois.  Good  quar- 
ries of  this  rock  are  exposed  at  Hannibal  and  Louisiana.  Many  large 
caves  in  Kentucky  and  Missouri  lie  in  the  Burlington  and  St.  Louis 
group.  The  cave  on  Sac  river,  in  Greene  county,  occurs  in  this  group. 
The  St.  Louis  Limestone  around  St.  Louis,  and  in  St.  Charles  county, 
is  especially  cavernous,  as  shown  by  the  frequent  occurrence  of  sink 
holes.  The  castellated  escarpments  of  rock  on  the  Meramec  river,  and 
other  similar  occurrences  on  the  Mississippi,  are  variations  of  scenery 
due  to  the  weathering  of  the  Burlington  limestone  beds. 

The  lowest  member  of  the  Lower  Carboniferous  system  is  known 
in  Missouri  as  the  Chouteau  group,  and  comprises  three  principle  mem- 
bers: the  Chouteau  Limestone^  Vermicular  Sandstone  and  Shales^ 
and  Lithographic  Limestone.  The  last  named  only  resembles  a  litho- 
graphic limestone  found  in  Northeast  Missouri.  At  Louisiana  it  is 
be8t  developed,  and  at  that  place  slabs  can  be  quarried,  answering 
every  purpose  of  the  lithographer.  Below  Hannibal  it  is  also  well 
developed,  and  the  cavern  known  as  McDowell's  Cave  occurs  in  it.  In 
Southwest  Missouri,  and  on  the  Osage  river  in  St.  Clair  county,  it  pre- 
sents the  character  of  a  buff-brown  dolomite. 

On  the  Meramec,  in  St.  Louis  county,  the  limestones  have  well 
marked  red  beds. 

The  Devonian  is  not  extensively  developed  in  Missouri.  A  red 
sandstone  occurs  in  the  southwest  part  of  Warren,  and  a  black  slate  is 
thinly  represented  in  Pike  and  Ralls,  near  the  Mississippi.  But 
although  this  slate  is  somewhat  bituminous,  persons  must  not  be  de- 
ceived into  believing  it  fx>  indicate  the  presence  of  coal.  In  Callaway 
and  Pike  county  interesting  fossil  corals  are  found  in  this  formation^ 
This  is  the  representative  in  Missouri  of  the  well  known  hydraulic 
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limestone  of  Louisville,  Ky.,  and  similar  beds  may  be  found  in  the 
eastern  portion  of  Callaway  county. 

The  Upper  Silurian  is  also  but  sparingly  developed  in  Missouri. 
In  Pike  county,  buff  limestones  affording  good  building  stone,  occur. 
A  similar  rock  is  extensively  quarried  at  Grafton,  Illinois,  and  is  very 
much  used  in  constiructing  the  sewers  of  St.  Louis. 

Liver  colored  marble  beds  of  the  same  geological  age,  crop  out 
near  Oape  Girardeau,  Missouri,  and  are  also  found  in  Ste.  Genevieve 
county.  A  Crinoidal  limestone,  which  probably  is  Upper  Silurian, 
affords  a  good  fire-rock  in  Montgomery  and  Callaway  counties. 

Next  to  the  Carboniferous,  the  Lower  Silurian  is  the  most  import- 
ant system  of  Missouri.  The  Carboniferous  occupying  over  one  third 
the  area,  the  Lower  Silurian  over  one-half.  Nearly  all  of  South  Mis- 
souri below  the  Osage,  excepting  the  western  tier  of  counties  and  part 
of  a  few  others  just  east,  with  St.  Louis  county,  the  Swamp  counties 
and  part  of  the  River  counties,  is  occupied  by 

THE  MAGNESIAN  LIMESTONES. 

In  the  counties  of  Ralls^Pike,  Lincoln,  St.  Charles,  Warren,  Mont- 
gomery, eastern  part  of  Callaway,  also  in  Franklin,  St.  Louis,  Jeffer- 
son, Ste.  Genevieve,  Perry  and  Cape  Girardeau  are  found  the  upper 
members  of  the  Lower  Silurian  system.  In  Ralls,  Pike  and  Lincoln 
are  about  100  feet  thickness  of  calcareous  flagtones  and  shales,  often 
very  much  impregnated  with  sulphuret  of  iron.  The  sulphur  springs 
of  these  counties  originate  from  these  beds.  Below  the  Hudson  River 
beds  lies  the  Irenton  group,  divided  into  the  Galena  LimeUone  or  Re- 
ceptaculite  beds  at  top ;  next  below,  the  Treuton  proper ;  and  still 
below,  the  Black  River  Limestone  beds.  The  Receptacuiite  Limestone 
of  Missouri  corresponds  to  the  Galena  Limestone  of  Northwest  Illinois, 
in  which  the  lead  ores  of  Northern  Illinois,  Southeast  Iowa  and  South- 
west Wisconsin  occur.  In  Missouri  we  have  thus  far  no  record  of  this 
rock  being:  lead-bearing,  Its  greatest  observed  thickness  is  in  Cipe 
Girardeau  county,  Missouri,  where  it  is  about  130  feet  thick.  Ir.  forms 
a  good  building  stone,  but  is  most  preferred  for  burning  into  lime,  as 
it  forms  a  good,  strong,  white  lime.  For  this  purpose  it  is  extensively 
quarried  at  Cape  Girardeau,  at  Glencoe,  St.  Louis  county  and  in  Jef- 
ferson county  at  Kimmswick.  From  near  the  latter  place,  it  was  formerly 
quarried  and  used  in  the  public  buildings  of  St.  Louis.  The  face  of  the 
MacPherson  building  on  Fourth  street,  St.  Louis,  was  constructed  from 
it,  also  part  of  the  St.  Louis  court  house.  The  gate  posts  at  Lafayette 
Park  are  of  limestone  from  Glencoe.    The  people,  or  owners  of  the 
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.  Glencoe  quarries  at  one  time  were  filled  with  bright  anticipations  of 
its  future  use  as  a  marble,  but  were  doomed  to  disappointment,  as  it 
was  quite  deficient  in  many  of  the  most  desirable  qualities  of  a  good 
marble.    But  it  is  excellent  for  burning  into  lime. 

The  State  House  at  Baton  Rouge,  Louisiana,  was  constructed  of 
this  rock,  quarried  at  Oape  Girardeau.     This  building  was  burned 
during  the  war,  and  a  few  years  ago  this  stone  was  again  used  in  its 
repair,  showing  the  quarry  to  be  valuable.    From  the  almost  constant 
occurrence  of  a  beautiful  fossil  in  its  upper  portion,  Dr.  Shumard 
applied  to  it  the   name  Receptaculite   limestone.    In  some  parts  of 
Missouri  it  is  quite  cavernous,  for  instance  in  Lincoln,  Pike  and  Ralls. 
We  might  name  Fisher's  cave  in  Ralls,  and  Natural  Bridge  on  Cuivre 
river  in  Lincoln.    The  Middle  Trenton  beds  next  below,  are  about  130 
feet  thick,  with  70  feet  of  ''Black  River"  Limestone  still  below.    The 
Middle  Trenton  beds  are  unimportant,  excepting  where  they  contain 
interesting  fossils.    They  contain  large  Trilohiteis  and  Orthoceratiies. 
The  beds  of  the  '^Black  River"  Limestone  are  in  thicker  layers, 
are  more  crystalline,  and  afford  an  excellent  building  material.    They 
are  often  beautifully  mottled,  sometimes  with  red,  and   would  make 
handsome  marble.    The  Magnesian  Limestones  lying  below  the  above 
rocks,  as  I  have  above  said,  occupy  very  nearly  one-half  the  area  of  the 
State  of  Missouri.    In  Central  Missouri  four  divisions  of  limestone, 
separated  by  sandstones,  have  been  recognized.    The  borings  in  the 
well  at  the  Insane  Asylum,  St.  Louis,  shoW  five  magnesian  limestones 
and  five  sandstones.    In  Central  Missouri  we  have : 
The  J^irst  Magnesian  Limestone^  60  to  130  feet; 
The  First  or  Saccharoidal  Sandstone^  40  to  133  feet ; 
The  Second  Magnesian  Limestone^  140  to  300  feet  ; 
The  Second  Sandstone^  40  to  130  feet ; 
The  Third  Magnesian  Limestone^  300  to  600  feet ; 
'   The  Third  Sandstone,  30  to  50  feet; 
The  Fourth  Magnesian  Limestone^  300  feet ;  from  600  to  1,700  feet 
in  all.    The  borings  of  the  Insane  Asylum  well  foot  up  2,192  feet  of 
strata. 

The  "Magnesian Limestone"  series  prevails  throughout  Southern 
Missouri,  and  occupies  the  most  elevated  portions  of  the  State,  rising 
to  1,500  feet  above  the  sea  in  Webster  county,  and  forms  the  greater 
portion  of  the  Ozark  Iplateau,  and  formed  a  large  island  during  the 
long  period  occupied  during  the  deposition  of  the  more  recent  Paleo- 
zoic rocks.  Most  of  the  lead  of  Central  and  Southeast  Missouri  is 
found  in  the  *'  Third  Magnesian  Limestone,"  some  also  in  the  "  Second 
Magnesian  Limestone,"  and  the  lead  and  zinc  deposits  of  Northern 
Arkansas  are  probably  of  the  saihe  age. 
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The  counties  chiefly  abounding  in  these  ores  are  Washinfa;ton,  Jef- 
ferson, Crawford,  Franklin,  Miller,  Oole,  Morgan  and  Benton,  with 
scattering  deposits  in  other  counties. 

The  ores  in  these  rocks  occur  in  pockets,  openings,  chimneys,  lodes, 
veins  or  crevices,  or  else  in  saftened  and  broken  portions  of  the  rocks. 
When  in  lodes  or  veins  the  course  is  generally  nearly  north  and  south, 
as  at  Sandy  Mines,  Virginia  Mines,  Cole  Camp  and  Dolph  Mines. 

The  First  or  Saccharoidal  Sandstone  is  known  in  Northern  Illin- 
ois and  Wisconsin  as  the  SL  Peter^a  Sandstone.  It  is  generally  of  a 
pure  white,  more  often  soft  and  easily  quarried  out,  nearly  pure  silica, 
and  affords  an  excellent  material  for  glass  making.  For  that  purpose 
it  is  used  at  the  Crystal  City  glass  works,  where  it  is  75  feet  thick.  In 
the  western  part  of  St.  Charles  county  it  is  133  feet  thick,  and  it  is  also 
quite  white.  It  can  be  traced  across  the  country  from  the  mouth  of 
Plattin  creek,  Jefferson  county,  to  St.  Charles  county ;  thence  up  and 
along  the  Missouri  bluffs,  thinning  to  the  westward,  being  not  over  20 
feet  thick  in  Callaway  county.  For  glass  making  it  affords  an  inex- 
haustible supply,  and  the  State  of  Missouri  is  probably  better  supplied 
with  material  for  that  purpose  than  any  other  State  in  the  Union.  It 
occurs  over  a  limited  area  in  Lincoln,  Pike  and  Ralls.  A  good  quarry 
of  it  is  operated  at  Pacific. 

The  "  Third  Magnesian  Limestone  "  is  often  cavernous,  and  large 
caves  and  natural  bridges  are  often  met  with  where  these  beds  are 
well  developed.  Such  are  found  in  Maries,  Pulaski,  Ozark,  Taney,  etc. 
The  chief  sources  of  the  magnificent  streams  of  Southern  Missouri  lie 
in  these  beds,  especially  of  White  River,  Black  River,  Current  River, 
Gasconade,  Niangua,  and  their  tributaries. 

But  few  quarries  of  these  limestones  have  been  worked,  yet  there 
are  numerous  thick  beds  of  very  valuable  stone  in  this  formation.  The 
**  Second  Sandstone  "  often  contains  valuable  iron  deposits. 

In  Madison  county  the  base  of  the  series  is  represented  by  as  much 
as  175  feet  of  dolomites  and  gritstones.  These  beds  contain  the  valu- 
able deposits  of  lead,  nickel,  cobalt  !"and  copper  of  Mine  la  Motte, 
Madison  county,  and  the  St.  Joseph  mines  in  St.  Francois  county.  The 
ores  here  occur  chiefly  disseminated  in  the  horizontal  beds  of  lime- 
stone, or  in  flat  sheets  between. 

Below  the  last  are  the  beautiful  beds  of  variegated  marble,  found 
in  Iron,  Madison  and  Reynolds,  and  known  as  Ozark  marble.  At  the 
base  there  is  also  found  in  these  counties,  from  a  few  feet  to  90  feet  of 
sandstone,  which  rests  directly  on  granite  or  porphyry.  This  sandstonp 
then  is  the  oldest  unaltered  rock  found  in  Missouri,  and  is  equivalent 
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io  geological  age  to  to  the  ^''PoUdam  ^  of  New  York,  as  also  are  the 
marble  beds  and  the  limestones  containing  the  lead  ores  in  Madison, 
St  Francois  and  Reynolds  counties. 

The  '"First  Magnesian  Limestone^  is  not  well  recognized*  excepting 
in  coanties  near  the  Missouri  and  Mississippi  rivers,  bat  it  often  affords 
a  very  excellent  building  stone.  Very  good  quarries  may  be  opened 
in  Kalle,  Pike,  Lincoln,  St.  Charles,  Warren,  Montgomery  and  St.  Louis 
coanties. 

The  granites,  porphyries  and  their  associate  beds  are  Arch(tan  and 
may  include  Laurentian  and  Hutonian  rocks.  The  chief  outcrops  of 
granite  are  in  the  northern  portions  of  iron  and  Madison,  the  southern 
portion  of  St  Francois,  with  isolated  exposures  in  Ste.  Genevieve  and 
Crawford.  The  granite  near  the  Iron  Mountain  railroad,  and  that  also^ 
near  the  line  of  Iron  and  Madison  coanties,  is  coarse  grained,  and  a 
handsome  red  feldspathic;  that  near  Knob  Lick,  of  a  grayish  red,  and 
a  beautiful  gray  syenitic;  that  near  the  Iron  Mountain  railroad,  in  the 
northern  part  of  Madison,  is  a  dark,  reddish  gray  porphyritic.  Our 
granites  do  not  contain  much  mica,  but  are  chiefly  composed  of  quartz 
and  feldspar.  The  porphyries  cover  a  greater  exposed  area,  and  are 
the  prevailing  rock  over  a  large  portion  of  Iron  and  Madison  counties. 
They  are  also  exposed  in  Wa3hington,St.  FraQcois,Reynolds  and  Wayne 
with  a  few  limited  outcrops  in  the  neighboring  counties.  They  are 
generally  fine  grained,  sometimes  crypto-crystalline^  mainly  composed 
of  feldspar^  and  also  contain  crystals  of  both  feldspar  and  quartz. 
Their  color  is  generally  a  dark  red,  sometimes  shading  into  black  or 
gray.  If  polished  they  would  form  a  beautiful  stone  either  for  build- 
ing or  ornamental  purposes,  table  tops  or  mantles.  Joints  and  clevage 
planes  are  often  a  hinderance  to  the  successful  working  of  them. 
Nevertheless  good  quarries  can  be  opened.  We  have  seen  specimens 
of  this  rock  as  beautiful  as  the  famed  antique  porphyry.  Other  beds 
are  as  handsome  as  the  Russian,  Sweedish  or  Norwegian  porphyry. 
But  all  of  them  would  be  expensive  to  polish.  With  these  rocks  we 
also  find  diorite^  epidote^  hornblende  and  serpentine^  as  well  as  beds  of 
specular  and  magnetic  iron,  and  veins  of  quartz.  The  ores  of  Iron 
Mountain,  Pilot  Knob  and  Sheppard  Mountain  lie  in  porphyry. 
Galena^  sincblendCf  tungsten^  pyrite  sluA  ai^^entiferous  galena  occxxr  at 
several  places. 

At  the  Einstein  Mine,  on  St.  Francis  River,  we  find  granite^  por- 
phyry^ diorite  quartz,  Huorite,  serpentine^  pyrite,  zinc-blende^  argenti- 
ferous galena  and  wolfram. 

In  the  northern  part  of  Madison,  Iron  and  Reynolds  counties,  quan- 
tities of  loose,  black  sand  are  found — this  is  magnetic  iron. 
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The  porphyry  mountains  of  Southeast  Missouri  rise  from  300  to  660 
feet  above  the  valleys,  and  the  testimony  of  I  he  rocks  goes  to  show 
that,  previous  to  the  formation  lot  the  sandstone  and  limestone,  the 
country  presented  the  appearance  of  porphyry  knobs,  rising  1,000  to 
1,500  feet  above  the  sea  ;  while  around  their  base  the  ''  Potsdam  "  sea 
roared  and  raged,  and  tore  great  masses  from  the  mountain  sides,  which 
were  disintegrated  and  rolled  in  the  waters,  and  afterwards  solidified 
into  the  coarse,  pebbly  sandstone  now  found  there,  rasting  upon  the 
poiphyry  hills. 

It  is  only  during  recent  years  that  much  attention  has  been  di- 
rected to  the  quarrying  of  Missouri  granite.  This  industry  is  yet  in 
its  infattcy,  and  the  rock  chiefly  used  has  been  obtained  from  near  the 
surface.  Quarries  are  now  worked  near  the  Iron  Mountain  railroad 
near  Knob  Lick.  In  the  northern  part  of  Madison,  and  in  Wayne 
<;ounty,  a  dark  syenite  is  quarried. 


Pleasant  Hill,  Mo.,  October  10, 1885. 
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By  L.  R.  Tapt, 

Professor  of  HoriieuUure,  State  Agricultural  College, 


The  experieDce  of  the  year  which  is  now  drawing  to  an  end^ 
should  be  suflBcient  to  convince  the  farmers  of  the  State  of  the  need 
of  a  greater  diversity  of  crops.  A  large  proportion  at  present  depend 
npon  wheat  as  their  sole  money  crop,  and  the  failure  of  the  past  year 
has  not  only  fallen  heavily  on  the  farmers  themselves,  but  has  indi- 
rectly injured  every  other  industry. 

However,  misfortunes  never  come  singly,  and  as  the  bad  luck  of 
the  farmers  will  have  it,  the  price  of  beef  and  pork,  upon  the  growth 
and  sale  of  which  many  of  them  depend  to  help  out  their  income,  ha» 
dropped  to  a  point  at  which  the  margin  of  profit  is  very  small. 

When  a  diversity  of  crops  is  grown,  a  farmer  does  not  feel  such 
losses  as  much  as  he  does  when  he  depends  upon  one  or  perhaps  two> 
crops.  Realizing  the  truth  of  this,  many  farmers  have  taken  to  grow- 
ing a  number  of  money  crops. 

The  keeping  of  dairy  cows  for  the  production  of  milk,  butter  or 
cheese ;  of  sheep,  for  wool  or  mutton ;  the  raising  of  sorghum,  flax, 
buckwheat,  etc.,  have  all  received  attention,  and  in  many  localities  are 
the  best  selections  that  can  be  made. 

To  such  as  like  the  pursuit,  horticulture  offers  a  broad  field  from 
which  to  choose. 

The  word  horticulture,  as  commonly  used,  signifies  the  growing  of 
fruit,  vegetables  and  flowers,  and  the  plants  by  which  they  are  pro- 
duced. Taking  this  as  our  definition,  the  subject  at  once  widens  oat 
to  include  market  gardening,  orcharding,  grape  growing,  small  fruit 
growing  and  the  green-house  and  nursery  business.  As  each  of  these 
branches  includes  a  number  of  specialties  the  choice  is  no  small  task. 
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MARKET  GARDENING. 

A  farmer  who  lives  within  five  miles  of  a  good  market  can  select 
no  more  profitable  system  of  hasbaodry  than  garden  track.  Bat  it  is 
«nwise  for  a  person  to  engage  in  it  on  a  small  scale,  as  the  expense  of 
marketing  his  product  will  swallow  up  the  profits.  Neither  should  a 
farmer  engage  in  market  gardening  on  a  large  scale,  unless  circum- 
stances are  in  his  favor;  the  land  should  be  adapted  to  the  purpose  ; 
manure  easily  obtained ;  the  market  a  sure  one ;  and  the  man  himself 
'Should  be  thoroughly  posted  in  all  its  details  and  prepared  to  make  it 
his  business.  He  must  be  willing  to  work,  in  season  and  out  of  season, 
rain  or  shine. 

On  the  other  hand,  for  the  man  who  understands  the  business  and 
gives  himself  to  it,  no  other  department  of  horticulture  is  more  profit- 
able. For  the  ordinary  farmer  there  are  various  specialties  which  he 
<;an  grow  with  profit  and  which  will  assist  to  swell  his  income.  Such 
•crops  as  the  onion,  parsnip,  cabbage,  pweet  corn,  tomato  and  pea,  can 
be  grown  cheaply  on  a  large  scale,  and  can  be  turned  over  to  commis- 
''Sion  merchants  and  marketmen  or  sold  at  once  to  consumers. 

SMALL  FRUITS. 

•  The  growing  of  small  fruits  has  proved  very  profitable  in  some 
localities.  The  red  and  black  raspberry,  the  strawberry  and  the  black- 
berry  ripen  in  succession,  and  are  a  source  of  income  for  three  months 
in  the  year,  while  the  sale  of  surplus  plants  will  often  pay  for  the  en- 
tire cost  of  the  bed. 

The  opinion  is  general  that  small  fruits  do  not  pay  in  country 
towns,  but  if  a  live  person  goes  into  the  business  he  will  be  surprised 
At  the  trade  he  can  workup;  further,  if  the  berries  are  properly 
picked  and  packed  they  can  be  sent  by  rail  for  a  lt)ng  distance. 

VINEYARDS. 

The  cultivation  of  grapes  for  wine,  or  for  the  table,  is  very  re- 
<nunerative  in  many  sections  of  the  country.  For  several  years,  how- 
ever, the  grape-rot  has  played  such  havoc  with  the  crop  in  Missouri 
that  many  persons  are  tearing  up  their  vines.  The  use  of  paper  sacks 
will  generally  secure  a  crop;  but  when  the  price  of  grapes  in  the  cities 
is  as  low  as  two  cents  per  pound,  the  slight  expense  for  sacks  and  the 
labor  of  putting  them  on  will  often  take  up  the  last  cent  of  profit. 

The  commission  merchants  of  St.  Louis  receive  carloads  of  grapes 
from  the  "  lake  region  "  of  Ohio,  where  the  rot  has  not  manifested 
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itself  to  any  extent,  and  are  able  to  put  them  on  the  market  at  a  price 
which  is  ruinous  to  the  ordinary  growers  here,  who  expect  a  return  for 
the  planting  and  care  of  the  vineyard,  for  sacking  and  gathering  the 
fruit,  for  baskets,  and  perhaps  for  expressage  and  commissioui  in  ad- 
dition to  the  interest  on  the  investment.  Notwithstanding  this  and 
other  drawbacks,  we  believe  that  grape-growing  is  still  profitable  here- 
By  getting  a  reputation  for  growing  fine  fruit,  a  man  can  easily  dispose- 
of  his  crop  at  an  advance  on  the  market  price.  The  quality  of  the- 
fruit,  the  size  and  appearance  of  the  bunches,  and  the  neatness  and 
taste  shown  in  preparing  them  for  the  market,  will  make  a  great  dif- 
ference in  the  price  they  will  bring.  One  drawback  is,  that  the  finest 
grapes  are  not  hardy  here,  and  they  also  suflFer  badly  from  the  rot.  A. 
little  extra  attention  in  winter  protection  and  in  sacking,  will  over- 
come this,  however. 

Grapes  can  also  be  grown  successf  ally  in  small  towns  remote 
from  trade  centers,  for  the  purpose  of  supplying  the  local  demand. 

ORCHARDING. 

The  growing  of  apple's  by  farmers  who  are  distant  from  a  market 
but  are  supplied  with  railroad  facilities,  should  be  more  generally  en- 
gaged in.  A  man  in  this  pursuit,  with  a  small  outlay  of  time  and 
money,  can  after  a  few  years  reap  regular  and  increasing  dividends. 
The  number  of  enemies  which  menace  this  crop  exceed,  perhaps^ 
those  attacking  any  other.  From  the  time  the  trees  are  planted  con- 
stant watching  will  be  necessary,  to  save  them  from  these  pests.  In 
the  winter  they  must  be  guarded  from  the  attacks  of  rabbits  and 
mice;  and  in  the  summer,  when|the  borer,  and  its  one  hundred  and  ' 
fifty  insect  allies  are  on  the  warpath,  these  must  be  attacked  and  ex- 
terminated. In  some  seasons,  when  the  temperature  and  moisture  are- 
such  as  to  invite  their  development,  the  fungoid  and  algoid  enemies  of 
the  apple  are  still  more  to  be  feared. 

The  peach,  pear  and  plum  require  even  more  attention  than  the 
apple,  but  the  greater  value  of  the  crop  will  well  repay  the  extra  at- 
tention. 

Nothing  has  done  more  to  keep  down  the  fruit  interests  of  the 
State  than  the  swindling  operations  of  the  nursery  agents,  by  whom 
so  many  of  our  farmers  have  been  victimized.  Many  so-called  ''tree- 
agents"  are  perfectly  honest  and  reliable,  but  the  majority  of  them 
cannot  be  trusted.  Sometimes  worthless  varieties  of  trees  are  fur- 
nished with  a  high-sounding  or  Russian  name,  and  sold  for  five  times- 
the  price  of  the  standard  varieties,  or  exorbitant  prices  are  charged  for 
trees  which  have  been  made  borer  or  blight  proof  by  some  new 
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Further,  farmers  trust  too  much  in  the  advice  of  these  men,  for- 
getting that  their  business  is  to  sell  trees ;  that  they  have  learned  their 
lesson,  and  parrot- like  repeat  it.  When  a  few  trees,  only,  are  desired 
it  is  advisable  to  purchase  them  of  a  trustworthy  canvasser,  but  if  a 
purchase  is  to  be  made,  the  trees  should  be  purchased  direct  from  the 
nursery. 

FORESTRF. 

When  we  consider  the  rapidity  with  which  the  country  is  being 
denuded  of  forests,  and  the  high  price  of  lumber  in  this  State,  it  would 
seem  that  there  could  be  no  more  useful  or  profitable  investment  than 
a  timber  plantation. 

The  rapid  growth  of  the  catalpa  and  larch,  and  their  value  as  fence 
posts,  railroad  ties  and  telegraph  poles  \inite  to  make  them  desirable 
for  timber  growing;  while  the  walnut,  ash  and  white  pine  will  in  time 
make  valuable  plantations. 

The  young  seedlings  can  be  grown  in  pursery  rows  and  trans- 
planted, or  can  be  purchased  from  nurserymen  at  very  low  prices. 

From  Hiis  brief  resume  of  the  branches  of  horticulture  which  can 
be  profitably  taken  up  by  the  farmer,  it  will  be  seen  that  their  success- 
ful cultivation  requires  close  attention,  and  a  knowledge  as  to  their 
requirements  which  few  farmers  possess.  The  increased  income,  how- 
ever, resulting  from  their  cultivation,  will  well  repay  for  the  extra 
attention  ;  and  the  requesite  skill  can  be  acquired  by  growing  the  crop 
selected  for  a  year  or  so  on  a  small  scale,  and  profiting  by  the  experience 
thus  obtained.  Profit  also  should  be  made  by  the  experience  of  others 
This  can  be  easily  and  cheaply  obtained  through  the  numerous  horti- 
cultural books  and  periodicals,  which  contain  the  experience  of  some 
of  the  oldest  and  best  horticulturalists  of  the  country.  As  being  among 
the  best  works  on  this  subject,  we  may  mention  "Barry's  Fruit  Garden" 
or  ''Thomas'  Fruit  Culturist",  and  Henderson's  "Gardening  for  Profit"; 
and  of  the  periodicals  none  are  more  useful  than  the  "The  Fruit  Re- 
corder" and  "The  American  Garden." 

At  the  present  time  all  the  leading  agricultural  weeklies  of  the 
country  devote  a  page  to  horticultural  affairs.  This  is  generally  edited 
by  a  practical  gardener  or  fruit  grower,  and  from  it  very  useful  ideas 
can  be  obtained. 

The  Annual  Reports  of  the  Missouri  State  Horticultural  Societies, 
and  of  the  State  Board  of  Agriculture,  contain  useful  information  on 
various  subjects  relating  to  horticulture,  and  will  amply  repay  a  care- 
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Even  if  a  farmer  does  not  care  to  engage  in  any  branch  of  horti- 
culture as  a  source  of  income,  he  should  set  apart  a  small  portion  of 
ground  near  the  house  as  a  vegetable  and  fruit  garden.  If  properly 
arranged  and  planted,  but  little  hand  cultivation  will  be  required,  and 
it  should  yield  a  variety  of  vegetables  for  family  use ;  and  such  fruits 
as  the  strawberry,  raspberry  and  grape ;  while  a  small  bed  of  asparagus 
and  pieplant  will  help  to  bridge  over  the  gap  which  often  ocours  before 
the  new  vegetables  and  fruits  appear.  These  together  with  a  few  trees 
each  of  apple,  pear,  plum  and  crab  will  furnish  such  a  variety  for  the 
table  as  will  tempt  the  appetites  and  improve  the  health  of  the  family. 

Each  of  the  children  should  be  assigned  a  little  piece  of  ground, 
which  they  should  be  encouraged  to  cultivate,  and  thus  learn  their 
first  practical  lesson  in  horticulture. 

The  good  wife  and  daughters  should  be  assisted  about  their  flower 
beds,  as  they  will  be  a  source  of  pleasure  to  them  and  an  ornament  to 
the  farm;  while  a  few  pot-plants  in  the  living  room  will  serve  to 
brighten  it  up  during  the  winter  months. 
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MEETING  OF  THE  BOARD  AT  MARSHALL. 


A  Farmers  Institute  meetiog  was  held  at  Marshall  on  December 
8th  and  9th. 

A  part  of  the  report  of  the  proceedings  of  this  meeting  was  ab- 
stracted from  the  Kansas  Oity  Live  Stock  Record,  which  part  appears 
in  quotation  marks. 

"The  Farmers'  Institute  held  here  Tuesday  and  Wednesday,  under 
the  auspices  of  the  State  Board  of  Agriculture,  was  a  success  consider- 
ing the  inclemency  of  the  weather.  It  sleeted  Monday  night,  making 
it  hard  to  move  about,  and  snowed  Tuesday  night. 

^^  Yet  notwithstanding  this  drawback  there  was  a  very  good  attend- 
ance of  near-by  farmers  and  town  people.  Among  those  noticed  the 
first  day  were:  Dr.  S.  S.  Laws,  President  of  the  State  University, 
Columbia ;  Prof.  J.  W.  Sanborn,  Dean  of  the  State  Agricultural  College; 
W.  E.Coleman,  State  Superintendent  of  Public  Schools  ;  M.  Fairchilds 
Doud,  Kansas  City ;  and  J.  A.  Potts,  Mexico,  Mo.;  members  of  the 
State  Board  of  Agriculture ;  and  Dr.  Paul  Paqoin,  iState  Veterinarian. 

^^The  handsome  court  house  was  thrown  open  for  the  occasion  and 
everything  done  to  make  the  meeting  a  success. 

^'About  eleven  o'clock  Tuesday  the  Institute  was  opened  by  Mayor 
Jno.  G.  Miller,  who  spoke  the  following  kind  words  of  welcome  :  *  We 
meet  here  today,  gentlemen,  in  the  interest  of  agriculture,  and  con- 
sidering we  are  pre-eminently  an  agricultural  people,  it  is  meet  and 
right  that  we  should  take  a  lively  interest  in  these  institutes.  I  ex- 
tend a  hearty  welcome  to  all  present,  and  extend  to  you  the  freedom  of 
our  city.  While  we  are  sleet-bound  to-day,  yet  the  outlines  of  our 
county  still  show  us  to  possess  one  of  the  prettiest  spots  on  earth. 
And  if  you  will  come  to  us  in  the  spring-time,  when  our  fields  are  one 
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velvet  carpet  of  green,  with  our  rich  herds  and  flocks  feeding  at  rest, 
and  waving  fields  of  golden  grain  seen  on  every  hand,  you  will  pardon 
me  for  my  enthusiasm  and  admit  that  half  has  not  been  told.  Yet 
enough  can  be  seen  to  assure  you  of  out  great  future,  and  I  think  I 
can  claim  for  our  farmers  the  foremost  rank  among  western  agricul- 
turists in  a  few  short  years.' 

"Prof.  J.  W.  Sanborn  thanked  the  Mayor  in  a  few  well-chosen 
words  for  his  generous  welcome. 

'*M.  Fairchilds  Doud  then  took  the  chair  and  announced  the  object 
of  the  meeting.  He  said  it  was  for  the  purpose  of  promoting  agricul- 
ture in  all  its  branches,  and  to  encourage  a  higher  class  of  farming." 

Mr.  Dan'l  Isgrigg,  who  was  the  first  speaker  annonced,  addressed 
the  meeting  as  follows : 

Gentlemen  of  the  State  Board  of  Agriculture — Fellow  citizens: 

There  are  periods  in  the  life  of  every  citizen  when  the  occasion 
thrills  his  heart  with  unusual  pleasure — and  lifts  him  as  it  were  to  a 
higher  j^lane.  A  time  when  he  seems  to  escape  from  the  ruts  of  his 
ancestors,  and  enter  new  fields  of  observation  and  enterprise  that  send 
the  cnrrents  of  life  bounding  throug  his  veins  with  unwonted  alacrity* 

As  with  persons,  so  with  communities — and  especially  those  com- 
munities where  an  intelligent  enterprise  and  commendable  ambition 
is  struggling  for  higher  and  more  desirable  attainment. 

Tho  present  occasion  reminds  us,  that  we,  as  an  agricultural 
people,  in  common  with  such  communities  throughout  our  country,  are 
looking  forward,  and  struggling  for  that  position  among  our  fellows 
which  an  enlightened  yeomanry  have  a  right  to  claim  and  expect.  ' 

There  is  no  period  in  the  history  of  the  world  when  the  importance 
of  agriculture  was  not  recognized  and  appreciated,  yet  the  tiller  of  the 
soil  himself,  with  horny  hands  and  sun  browned  skin,  has  ever  been 
ignored  by  what  we  have  been  pleased  to  call  the  better  classes — such 
as  professional  men,  merchants,  mechanics,  and  the  multitude  of  enter- 
prises that  live  and  fatten  upon  his  industry.  His  productions  are 
recognized  as  the  foundation  of  the  great  structures  which  are  the 
pride  and  glory  of  civilization  ;  himself,  the  ''mud-sill."  He  has  been 
and  is  yet,  to  a  great  extent,  a  common  ''clod-hopper."  Yet  civiliza- 
tion could  not  exist  without  him.  Schools,  colleges,  churches,  cities 
and  all  the  evidences  of  intelligent  civilization  in  existence  would  fall^ 
fester  and  decay,  without  the  primary  help  of  this  necessary  calling. 

It  lies  at  the  foundation  of  the  structure  of  human  greatness.  It 
was  founded  by  the  great  Architect  of  the  universe ;  and  first  practiced 
in  the  garden  of  Eden,  by  the  first  and  the  happiest  pair  of  the  human 
race.    It  has  given  reputation  and  character  to  every  nation  of  the 
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earth  from  that  time  to  the  present,  and  to  day,  those  nations  and 
peoples  whose  domestic  industries  and  enterprises  are  in  the  most  ad- 
vanced condition,  are  the  most  intelligent  and  happy.  For  us,  there 
is  dawning  a  better  day.  Scientific  i arming  in  all  its  departments  is 
taking  the  place  04"  the  traditions  of  our  ancestors.  Book  farming  is 
not  now,  as  of  yore,  the  jest  of  the.  cultivator  of  the  soil.  Scientific 
methods  are  lessening  our  labor,  inereasing  our  profits,  and  giving 
respectability  to  our  occupation,  and  ere  long  we  will  not  only  have  a 
Bureau  of  Agriculture  among  the  departments  of  State,  but  agricul- 
ture will  be  honored  with  a  Cabinet  position  in  the  great  counsels  or 
our  great  country. 

Recognizing  these  facts,  and  our  motto  being  onward  and  upward, 
we  hail  with  more  pleasure  than  we  can  thus  briefly  express,  the  honor 
of  your  presence  among  us. 

It  is  our  opportunity,  and  we  hope  every  person  in  our  community 
who  is  engaged  in  the  cultivation  of  the  soil,  the  rearing  of  stock,  the 
production  of  butter  and  cheese,  or  in  any  of  the  numerous  branches 
of  our  occupation,  will  avail  himself  of  the  benefits  which  we  expect  to 
result  from  this  meeting.  And  in  their  behalf,  as  their  representative 
on  this  important  occasion,  we  bid  you  a  hearty  welcome,  not  only  as 
our  teachers  in  these  special  callings,  but  as  our  honored  and  worthy 
guests.  And  allow  us  to  hope  that  our  acquaintance  may  be  profitable 
to  ourselves,  mutually  pleasant,  and  lasting  as  the  high  calling  in 
which  we  are  engaged. 

'^  Prof.  J.  W.  Sanborn  followed  Mr.  Isgrigg. 

"  He  said  he  was  pleased  with  the  attendance  considering  the  in- 
clement weather.  As  a  njember  of  the  Agricultural  Board,  and  as  its 
Secretary,  he  felt  proud  of  the  welcome  they  had  received  at  their 
hands.  He  was  glad  to  say  that  agriculture,  which  is  both  a  science 
and  an  art,  is  being  given  a  greater  recognition.  These  meetings,  he 
said,  had  been  organized  but  three  years.  When  he  started  he  had 
but  $1,200  a  year  to  work  on,  but  through  the  generosity  of  the  last 
Legislature  was  given  $2,500.  But  with  that  they  have  to  issue  their 
reports  and  pay  out  other  expenses.  The  object  of  this  Board,  he  said, 
is  to  encourage  a  higher  agriculture,  and  to  better  educate  the  farmer 
and  his  wife.  He  then  adverted  to  agriculture  during  the  early  periods 
of  the  world's  history.  There  were  always  large  land  proprietors,  he 
said,  but  the  masses  were  looked  down  upon.  The  Egyptians  called 
farmers  stinking  masses.  But  the  Romans  at  one  time  formed  an 
agricultural  aristocracy,  and  they  were  the  proudest  people  of  the 
country.  And  a  good  farmer  was  thought  more  of  than  a  general. 
But  this  was  upset  by  the  lands  passing  into  the  hands  of  a  few,  wb'' 
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created  a  farm  peasantry  ;  and  the  farmer  then  lost  his  intellectuality, 
«nd  became  noted  simply  for  his  muscle.    Coming  down  to  the  present 
tipae,  he  spoke  of  the  country  boy  leaving  home  for  a  city  position, 
and  looking  back  and  sneering  at  his  former  home.    ^  I  have  had  farm- 
-ers  say  to'  me  that  they  proposed  to  educate  their  bpys  so  that  they 
could  follow  some  olher  occupation.'    This  was  a  great  mistake.    It 
took  as  much  intelligence  to  run  a  }*arm  rightly,  as  to  manage  a  mer- 
<;antile  establishment  or  practice  law  successfully.    He  said  he  classed 
himself  among  the  farmers,  and  hoped  some  day  to  retire  upon  a  farm 
of  his  own.    He  spoke  of  the  development  of   mechanics  and  the 
sciences,  and  said  this  marvelous  growth  of  city  life  was  ov/in^  to  ap- 
plication, and  a  desire  to  elevate  their  business.    '  What  have  farmers 
-been  doing  during  the  same  time '?  he  asked.    ^  Has  farming  kept  pace 
with   this  growth  ?    No.    Why  ?    Because  farmers  have  sneered  at 
science  and  refused  to  call  it  to  their  aid,  as  your  city  friends  have 
done.    I  am  happy  to  say  a  change  is  taking  place.    I  expect  to  see 
the  day  whed  men  will  rather  seek  the  country  than  the  city,  as  now.' 
He  spoke  of  what  Sir  Humphrey  Davy  had  done  for  agriculture  in  the 
way  of   developing  agriculture  chemistry,  and  its  great  benefit  to 
farmers.    As  an  illustration  of  the  interest  taken  in  agricultural  mat- 
ters abroad  and  what  was  thought  of  scientific  farming,  he  cited  Sir 
John  B.  Laws,  who  he  said  had  inherited  a  large  fortune,  yet  was  de- 
voting himself  to  agriculture,  and  spent  $15,000  a  year  in  agricultural 
experiments.    He  advocated  farmers  going  to  the  field  with  tape-line 
and  scales,  and  studying  farm  matters  more  closely  if  they  would  reap 
the  greatest  results.    He  said  that' the  color,  number  and  weight  of 
seeds  had  their  influence  upon  plant  growth.    In  Germany  more  than 
in  any  other  country  these  matters  had  been  studied,  and  the  result 
was  better  yields  and  more  profitable  farming.    In  that  country  there 
were  now  seventy    agricultural  experiment  stations,  and  it  was  no 
larger  than  Missouri.    There  were  but  fifty  of  these  stations  in  the 
United  States,  but  the  speaker  hoped  to  see  twice  as  many  in  a  few 
years.    He  said  there  was  no  such  movement  going  on  in  any  other 
branch  of  life  as  is  now  going  on  in  agriculture,  and  he  expected  to 
see  experiments  pour  in  upon,  the  country  from  every  quarter,  and 
they  should  be  watched  and  studied.    He  said  he  farmed  upon  scien- 
tific principles,  and  had  always  made  money  on  the  farm.    There  were 
no  books  on  agriculture  out  of  which  some  good  could  not  be  had.    He 
-wanted  the  farmer  educated  as  well  as  other  people,  that  he  might  feel 
he  was  the  equal  of  any  one.    If  you  have  a  fair,  you  haye  a  lawyer 
to  preside,  which  implies  that  you  feel  your  unfitness  for  such  duty. 
The  better  education  of  the  farmer  would  change  all  this.  '  I  agree  with 
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Bob  Ingersoll,  who  said  that  the  ^reen  fields  were  better  than  the^ 
paved  streets.'  ,He  next  touched  upon  the  material  life  on  the  farm^ 
He  spoke  of  the  man  first,  and  said  his  better  education  m^ant  a 
material  benefit.  But  he  did  not  intend  to  slight  the  wife  and  daugh- 
ters, as  they  too,  could  derive  benefits  from  a  higher  education.  He 
said  that  the  Saline  county  farmer  who  stated  that  he  could  not  afford 
to  indulge  in  advanced  agriculture,  made  a  mistake.  He  could  not 
afford  to  continue  in  his  present  way  of  managing  his  farm.  It  had 
been  his  lot  to  meet  many  farmers  the  past  few  yeari^,  and  from  a& 
many  as  five  and  six  different  States,  and  he  had  found  that  where 
nature  had  done  the  most,  there  the  farmer  had  done  the  least.  The 
average  yield  of  corn  in  Missouri  was  thirty-one  bushels.  '  Now,  my' 
Iriends,  those  yields  are  not  the  yields  of  good  agriculture.  Go  with 
me  to  New  Hampshire,  she  beats  us  both  in  wheat  and  corn,  which  is 
due  to  better  farming.'  He  said  Scotland,  with  all  its  rocks,  made 
thirty  bushels  of  wheat  on  the  average,  and  the  best  farms  as  high  as 
fifty  bushels  per  acre.  '  You  here  simply  tickle  the  soil,  you  do  not 
till  it.  I  say  this  in  all  kindness.  What  is  the  possibility  of  your 
farm  ?  I  believe  it  to  be  fifty  bushels  of  wheat  and  100  bushels  of 
corn,  seventy  bushels  of  oats  and  six  tons  of  hay.  You  ask :  How 
shall  we  make  these  yields  ?  I  will  recommend  a  line  of  f£[rming  to 
accomplish  it,  and  there  is  not  a  man  in  this  house  who  can't  do  it. 
You  have  both  the  capacity  and  the  land.  Rotate  your  crops.  Eng- 
land commenced  on  a  lower  basis  than  you,  seven  bushels  of  wheat  to- 
the  acre.  Why  shall  we  rotate  ?  Because  each  crop  requires  certain 
elements.  You  grow  clover  that  sends  its  tap  roots  down  to  a  great 
depth,  to  loosen  up  the  earth.  I  would  first  plant  corn,  second  potatoes* 
and  clover  third,  after  which  you  can  &pw  wheat.  Wheat  takes  out 
different  ingredients ;  twenty  five  bushels  of  wheat  contains  forty-two- 
pounds  of  nitrogen,  twenty-four  pounds  of  potash  and  twenty  pounds 
of  phosphoric  acid.  Ten  tons  of  barn-yard  manure  contains  130  pounds 
of  potash,  120  pounds  of  nitrogen  and  sixty-five  to  seventy-five  pounds 
phosporic  acid.  Now  a  rotation  of  crops  to  exhaust  these  elements  is- 
a  simple  mathematical  proposition.  The  thing  to  be  done  is  to  use 
this  plant  food  to  the  greatest  advantage.  There  are  narrow  and  wide 
leaves  and  they  feed  differently.  Take  a  licometer  and  stick  it  in  the- 
soil  and  you  will  find  ample  nitrogen,  but  it  will  have  no  influence  on 
corn  ;  but  such  soil  will  make  a  double  yield  of  wheat.  I  might  go* 
on  and  elaborate  on  this  subject,  but  it  is  getting  late. 

'I  also  insist  on  good  barns  and  cellars.    The  man  that  allows  his 
liquid  manure  to  waste,  loses  60  per  cent,  of  its  value.  It  is  folly  for  us. 
to  say  we  don't  need  manure.    Saline  county  needs  better  barn  build- 
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ing  and  arrangements  for  saving  manure.'  He  believed  that  a  farm  of 
160  acres  in  this  county  could  be  taken  and  made  to  pay  $5,000  to 
$9,000  per  year.  *I  would  plant  16  acres  to  wheat,  which  should  yield 
50  bushels  per  acre,  or  800  bushels ;  16  acres  to  corn,  which  should  yield 
100  bushels  to  the  acre,  1,600  bushels ;  16  acres  to  oatd,  which  should 
yield  70  bushels  per  acre ;  16  acres  to  clover,  and  32  acres  to  timothy, 
which  should  yield  four  tons  to  the  acre.  I  would  sell  my  wheat,  but 
feed  everything  else,  and  save  my  manure.  I  would  feed  cattle  and  hogs, 
and  make  money.  Besides  hay,  I  will  have  4,800  tons  of  corn-fodder, 
which  is  good  roughness.  1  would  keep  40  cows,  which  should  make 
200  pounds  of  good  butter ;  40  calves ;  40  two-year  old  steers ;  100  hogs 
and  100  sheep,  from  which  I  would  get  a  good  crop  of  lambs  and  a  nice 
clip  of  wool.  I  am  no  dreamer.  I  am  confident  this  can  be  done.  The 
State  of  Missouri  has  never  given  one  cent  to  the  college  farm,  and  it 
was  in  such  a  condition  when  I  took  it  that  I  don't  think  it  would  have 
paid  your  way,  yet  by  scientific  farming  I  have  made  it  pay  its  way, 
and  I  have  spent  $400  in  experiments.  The  poor  averages  of  yields  of 
corn  and  wheat,  given  in  the  early  part  of  my  address,  are  your  aver- 
ages, not  mine.' 

"Dr.  Laws,  of  the  State  University,  paid  a  high  compliment  to  Prof. 
Sanborn  and  his  successful  work. 

"Adjourned  for  dinner." 


AFTERNOON  SESSION. 

•  "Two  o'clock  found  the  courthouse  again  fairly  filled,  there  being 
a  much  better  attendance  than  at  the  morning  session. 

"Prof.  W.  E.  Coleman  called  .the  meeting  to  order  and  introduced 
Dr.  Paul  Paquin,  the  State  Veterinian,  who  spoke  upon  diseases  of 
animals.  He  sarted  by  saying:  'Undoubtedly  you  would  like  to  hear 
a  more  authoritative  voice  than  mine,  but  I  am  willing  to  add  what 
good  I  can  to  the  farming  interest,  out  of  the  little  bag  of  knowledge 
that  I  possess.  I  don't  think  I  eay  too  much  when  I  say  that  I  do  not 
think  that  agriculture  receives  one-tenth  the  recognition  it  deserves, 
but  fifty  per  cent,  less  than  any  other  interest  I  know  of.' " 

The  Doctor  then  gave  a  very  able  discussion  of  hog  cholera  (swine- 
plague),  blackleg,  parasitic  bronchitis  and  dry-murrian  ;  but  as  these 
diseases  are  treated  of  in  his  ofScial  report,  his  remarks  are  not  re- 
peated here.    (See  pages  210-225). 
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Namerous  questions  were  called  forth  by  the  address. 

"SoDie  farmer  asked  what  he  would  do  when  cattle  were  foundered 
on  corn-fodder. 

*'The  Doctor  said  that  the  bloodvessels  of  the  hoof  were  conjested, 
as  also  were  the  lungs  and  bowels.  If  there  is  much  bloating,  change 
food  and  puncture  the  paunch.  You  might  cat  a  hole  in  the  side  half 
way  between  the  hip  and  the  last  rib,  and  put  in  a  qaill  and  let  the  air 
out.  Another  treatment  that  may  be  resorted  to,  is  wetting  a  blanket 
in  hot  water  and  applying  it  on  the  body  and  chest,  and  putting  a  dry 
one  over  it.  This  operation  should  be  repeated.  Where  lungs  is  af- 
fected give  aconite. 

"Mr.  John  Roe,  of  Mt.  Leonard,  wanted  to  know  about  hloody  mut'- 
rain*  He  said  that  the  cattle  he  had  seen  affected  with  it  showed  a 
sickly  appearance,  and  moped  around,  and  the  urine  was  bloody;  a 
<;ough  seemed  to  be  connected  with  the  disease.  A  clot  of  blood  was 
found  on  the  back.  Ue  has  taken  the  hide  off  of  such  cattle  and  found 
much  blood. 

'•'Dr.  Paquin — This  seems  to  be  a  form  of  anthrax,  from  the  symp- 
toms given.  As  to  the  treatment  of  those  diseases,  we  know  nothing 
at  all  that  will  cure  after  they  have  the  disease  well  developed. 

"Mr.  Roe — I  have  used  slacked  lime,  and  thought  it  proved  a  pre- 
ventive. I  have  also  used  soda  and  lard  to  advantage.  I  think  I 
have  a  sure' cure  ioi  blackleg.  Some  years  ago  I  had  a  number  of 
•calves  that  had  the  blackleg^  and  1  took  salt  and  poured  turpentine 
on  it,  and  let  the  calves  have  it.  After  the  disease  was  a  little  more 
advanced,  I  drenched  them  with  the  same  remedy,  and  I  never  had 
them  to  die  when  so  treated.  / 

"Dr.  Paquin— As  a  preventive  of  blackleg  they  are  now  vaccina- 
ting in  France. 

"B.  H.  Hudson  asked  about  chronic  diarrhoea. 

"Dr.  Paquin  said  a  good  treatment  for  this  complaint  was  rice  wa- 
ter. Take  about  a  pound  of  rice  and  boil  it  in  a  quart  of  water,  and 
give  a  pint  three  times  a  day. 

"Mr.  Hudson  said  that  he  found  toward  the  last  stages,  blood-shot 
mucous-membrane. 

"Dr.  Paquin — The  true  cause  of  this  is  rather  hard  to  determine 
from  your  description.  The  rice  water  treatment  is  one  of  the  best  I 
know  of,  and  has  been  accompanied  with  succeps ;  five  drops  of  car- 
bolic acid  may  also  be  given  with  it.  It  is  also  good  for  all  kinds  of 
young  animals  affected  with  any  form  of  septic  disease." 

Mr.  H.— Is  it  contagious?    Some  of  them  hnd  a  light  cough. 

Dr.  Paquin — Did  you  ever  open  one  and  view  the  lungs  1 
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Mr,  H. — Yes,  and  found  nothing  the  matter  with  the  lungs,  but 
found  the  bowels  inflamed. 

Dr.  Paquin — The  cough  is  due  to  sympathy.  We  often  get  cough 
with  the  hlack'leg.  Rice  water,  with  a  few  drops  of  carbolic  acid,  will 
prove  a  good  remedy.  Opium,  5  to  20  drops,  according  to  age  of  ani- 
mal, is  good  for  diarrhoea. 

Mr.  Withers — Can  you  give  a  description  of  Texas  fever  t 

Dr.  Paquin — General  stiflFness;  arched  back;  feet  near  together 
nose  dropped  nearly  to  ground  ;  a  frequent  cough;  and  a  running  of  a 
coffee  colored  urine.  When  opened,  the  spleen  will  always  be  affected 
and  inside  full  of  brown  fluid,  the  spleen  being  three  times  its  natural 
size.  If  it  is  known  that  the  animals  have  been  exposed  to  the  disease^ 
the  first  symptoms  will  be  adequate.  Dry-murrian  is  often  mistaken 
for  it. 

"Mr.  Roe  gave  hU  experience  with  Texas-fever.  He  had  been 
buying  cattle  in  Kansas  City  and  taking  them  home  to  feed.  In  sev- 
eral instances  Texas-fever  had  broken  out  alnongst  them.  He  turned 
them  out  into  a  field  of  green  corn,  and  they  got  well  at  once.  He  had 
three  steers  to  take  it  this  summer,  and  one  was  so  sick  that  its  hide- 
came  off  in  spots.    He  got  well  on  eating  green  corn.'' 

Mr.  Roe  thought  it  was  the  weeds, — purslane  perhaps, — eaten  by 
the  cattle  while  in  the  corn  field  that  effected  the  cure. 

Dr.  Paquin  had  turned  some  ailing  cattle  into  a  field  of  green  cori^ 
comparfitively  free  from  weeds,  with  good  results ;  the  bowels  seemed 
to  be  loosened.  He  thought  it  was  something  in  the  green  corn-stalk 
rather  than  the  corn  that  did  them  good. 

'*  Mr.  Walker  said  that  he  had  treated  bloody  murrain  with  poke- 
root.    Just  gave  it  raw. 

"  Mr.  Hudson — What  is  the  remedy  for  bloody  warts  ? 

"  The  Doctor  said  the  best  treatment  was  to  cut  them  off  and  thett 
bum  with  an  iron  heated  to  a  white  heat, 

"Adjourned  for  supper," 


EVENING  SESSION. 

'*The  announcement  that  the  evening  lectures  would  be  illustrated 
by  means  of  a  magic  lantern  brought  out  a  crowded  house,^  number 
of  ladies  being  in  attendance. 
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**At  8  o'clock  the  meeting  was  called  to  order  by  M.  Fairchilds 
Doud,  who  introduced  Prof.  W.  E.  Ooleman  as  the  first  speaker  of  the 
evening. 

"  He  remarked  that  one  of  the  speakers  in  the  morning  saM  it  was 
strange  that  when  you  have  a  fair  you  call  on  some  one  else  than  a 
farmer  to  run  it.  '  But  1  don't  think  it  any  stranger  than  it  is  that  I 
should  take  up  your  time  to  speak  on  a  subject  that  I  have  not  been 
identified  with  for  twenty  five  years.  At  that  time  this  was  a  wild  and 
sparsely-settled  country ;  but  look  at  it  to  day,  teeming  with  a  live  and 
prosperous  people.  The  question  arises :  Shall  we  go  on,  or  do  as  they 
have  done  in  Massachusetts  where,  owing  to  the  want  of  a  better  and 
more  advanced  agriculture  among  the  masses,  the  small  farms  have 
been  bought  up  by  capitalists  and  turned  into  dairy  farms,  and  the 
former  owners  compelled  to  go  to  the  cities  and  seek  other  fields  of 
labor,  or  emigrate  to  a  new  country  ?  I  can  speak  of  a  county  in  your 
own  State — Clay — that  in  the  last  census  showed  an  increase  in  popu- 
lation of  only  thirteen.  Why  is  this?  Because  when  men  of  means 
come  along  and  ofl'er  big  prices  for  their  land,  they  sell  ic,  saying  they 
can  not  afford  to  farm  such  high  priced  land.  Prof.  Sanborn  proved , 
this  morning  that  this  was  untrue.  The  small  farms  thoroughly  culti- 
vated, pay  better  than  large  ones  only  half-tilled,  as  our  forefathers 
were  in  the  habit  of  doing.  Not  only  would  these  small  farms,  well- 
tilled,  yield  more  per  acre,  but  a  better  quality  of  crops.  We  have 
established  in  our  State,  a  college  and  experimental  station,  for  the 
training  of  farm  youths,  and  for  learning  them  systematic  farming; 
and  as  it  is  supported  our  agriculture  must  advance  and  the  farmers  of 
our  State  prosper.  It  is  said  we  take  no  interest  in  farm  matters. 
Looking  over  this  audience  to-night,  I  say  it  is  an  unjust  charge,  as 
this  attendance  speaks  an  awaking  interest  that  is  most  gratifying.' 

"  Prof.  J.  W.  Sanborn  followed  Mr.  Coleman. 

"He  expressed  his  great  pleasure  in  meeting  such  an  audience. 
He  was  especially  glad  to  see  soT  many  ladies,  as  he  thought  farmers 
should  bring  their  wives  to  these  meetings,  and  the  brothers  their  sis- 
ters. They  not  only  have  to  bear  their  full  share  of  the  trials  on  the 
farm,  but  don't  enjoy  as  many  of  the  conveniences  to  be  had,  as  their 
fathers  and  brothers.  The  Professor  then  took  up  his  lecture  on  plows 
and  plowing,  and  by  the  means  of  a  magic  lantern  showed  the  different 
kinds  of  plows  used  from  the  early  days  of  civilization  up  to  the  present 
time.  He  said  it  was  the  first  agricultural  implement  brought  into  ex- 
stence,  and  that  we  found  it  spoken  of  in  Genesis.  At  that  time  man 
was  a  nomad,  and  wandered  from  place  to  place,,  in  seeking  for  game, 
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and  pasture  for  his  herds  and  flocks.  The  plow  in  those  days  was  a 
crooked  stick,  or  sticks  crossed,  and  did  little  more  than  tickle  the  earth. 
But  it  was  improved  upon  with  the  advance  of  civilization.  'We  have 
pictured  to  us  the  highest  type  of  civilization  when  the  sword  shall  be 
beaten  into  plowshares.  Coming  down  to  the  Roman  Empire,  we  find 
the  great  Cincinnatus  holding  the  plow,  and  being  called  from  it  to 
serve  his  country.'  In  coming  down  to  later  times,  he  spoke  of  our 
great  Statesman,  Thos.  Jefferson,  who,  he  said,  while  traveling  in 
Europe  in  1790,  studied  the  plows  he  saw  there,  and  was  the  means  of 
having  manufactured  the  first  mechanical  plow,  the  same  year.  He 
also  spoke  of  General  Putnam  leaving  his  plow  to  take  command  of  an 
army  in  the  Revolutionary  war. 

'^At  this  point  he  showed  the  pictures  of  plows  for  many  periods, 
beginning  three  thousand  years  ago.  The  plow  described  by  Virgil 
towards  the  close  of  the  Roman  Empire,  was  shown.  It  was  something 
like  our  single  shovel  plow.  Next  were  shown  yokes  for  oxen,  simple 
straight  bars.  A  scene  of  treading  out  grain  was  given  next.  The 
Rotherham  plow,  a  picture  of  which  was  shown,  the  Professor  said  was 
^  the  first  plow  covered  with  sheet  iron,  and  more  like  the  plows  now  in 
use  than  anything  shown. 

'^  The  first  cast-iron  plow  that  appeared  in  this  country  was  made 
in  1797.  It  was  invented  in  Scotland  by  Ohas.  Nebeau.  He  n^ver  got 
the  farmers  in  this  country  to  use  it.  Parliament  sent  a  committee  to 
investigate  it.  They  said  that  it  poisoned  the  earth  and  made  the 
weeds  grow*  It  broke  Mr.  Nebeau's  heart  and  cost  him  $30,000.  The 
plow  that  was  used  45  years  ago  was  invented  by  Daniel  Webster.  It 
was  something  like  the  plow  now  in  use,  but  a  little  heavier.  In  regard 
to  the  plow  in  general,  there  is  a  good  deal  of  art  underlying  the  use 
of  it.  The  question  often  asked,  and  an  important  one,  is :  ^  What  kind 
of  a  plow  shall  I  use  ?  I  am  a  farmer  on  ground  that  is  light  and  sandy.' 
Such  soil  is  defective.  Land  with  100  parts  of  sand  will  absorb  100 
parts  of  water,  while  heavier  soil  will  absorb  but  50. 

''The  kind  of  furrow  to  turn  on  this  light  sandy  soil,  is  a  flat  one, 
as  this  soil  needs  compressing  rather  than  opening.  If  your  soil  is  not 
light,  but  heavy,  then  you  need  a  convex  plow,  one  that  will  break 
open  the  soil  as  much  as  possible;  one  that  will  form  a  furrow  for 
drainage,  and  one  for  circulation  of  the  air.  If  you  will  take  some  of 
the  cla}'  home  and  boil  it,  it  forms  kaoline  on  the  surface.  It  is  this 
that  cements  the  land.  Heavy  land  should  be  plowed  when  neither 
too  wet  nor  too  dry.  Light  soil  should  never  be  plowed  in  the  fall,  for 
it  will  disintegrate.  On  the  other  hand,  heavy  soil  should  be  plowed 
in  the  fall,  for  yon  want  it  to  disintegrate.    Frost  is  a  powerful  disin- 
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tegrater.    The  ancients  used  to  blast  by  means  of  it.    I  have  found  two 
plowings,  one  in  the  fall  and  one  in  the  spring,  beneficial. 

*'The  normal  draft  of  a  horse  is  300  pounds  for  a  steady,  all-day 
pull.  That  is,  an  eflFort  equivalent  to  a  300  pound  perpendicular  pull. 
Sometimes  when  horses  draw  a  ton  on  good  roads  the  draft  is  only 
about  100  pounds  perpendicular,  whereas  on  bad  roads  it  would  be 
400pounde.  This  is  a  strong  argument  for  good  roads.  The  Professor 
said  there  was  not  one  plow  in  twenty  that  was  well  managed.  The 
line  of  draft  should  be  from  the  horse's  shoulder.  '  When  I  was  in 
Louisiana  last  winter  I  took  occasion  to  visit  one  of  the  best  planta- 
tions in  the  State.  I  found  that  the  mules  were  so  hitched  up  that 
each  plow  lost  100  pounds  of  force.  I  may  travel  around  the  field 
with  you  and  find  that  your  plow  rises  at  the  toe  ;  it  so,  it  has  been 
adjusted  wrong,  or  is  worn  at  the  heel.  A  plow  that  is  rightly  ad- 
justed will  swing  free  in  the  farmer's  hands.' 

"  Dr,  S.  S.  Laws  followed  Prof.  Sanborn  in  a  lecture  on  Compara' 
tive  Anatomy^  which  he  illustrated*  with  a  magic  lantern  and  slides^r 
He  produced  views  of  skeletons  of  animals,  and  of  man.  The  gorilla^ 
the  bear  and  the  man  made  the  first  group.  He  said  the  cuts  were 
prepared  for  the  use  of  artists  and  were  true  to  life.  The  feet  of  the 
man  and  the  feet  of  the  bear  were  much  more  alike  than  those  of  the 
man  and  the  gorilla.  He  next  showed  the  skeleton  of  the  man  and 
the  lion,  and  showed  a  striking  resemblance  in  the  construction  of  the 
Hmbs  of  the  two.  He  said  the  maximum  brain  case  of  the  gorilla  was 
35  inches,  while  that  of  the  man  was  120  inches.  Strange  to  say,  that 
of  the  woman  was  the  same  size  as  the  man's.  The  speaker  closed  by 
quoting  a  statement  of  Waterhouse  Hawkins,  who  said  that  while  he 
had  seen  some  success  in  converting  a  man  into  a  monkey,  he  had  yet 
to  see  a  monkey  turned  into  a  man. 

^^rof.  Sanborn  next  took  the  magic  lantern  and  showed  the  gene- 
alogy of  the  horse.  He  said :  ^  Professor  Marsh  tells  us  that  the  horse 
had  for  a  long  time  but  one  toe.  Here  is  a  cut  showing  a  foot  with 
five  toes.  A  horse  that  was  seen  in  New  Orleans  and  in  New  England 
some  years  ago  by  Prof.  Marsh  had  eight  toes.'  Next  was  shown  a 
horse  of  the  cave  dwellers,  a  short,  small,  rough  fellow ;  also,  pictures 
of  the  wild  horse  of  Asia ;  the  wild  boar ;  the  Egyptian  hog ;  and  the 
Did  hog  of  England,  but  little  removed  from  the  boar. 

"  Pictures  of  sheep  and  their  improvements  were  next  given.    The 
Merinos  came  first;  the  sheep  of  the  Indian  Mountains  next ;  the  wild 
sheep  of  the  Rocky  Mountains,  which  has  never  been  tamed,  and  th" 
sheep  of  Iceland.    The  last  had  three  horns,  one  of  them  running 
from  the  center  of  the  head.    Then  there  was  the  Cypress;  sheep^i?^ 
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four  horas,  and  the  fat  tailed  sheep  of  Persia.  This  was  a  very  peculiar 
animal, its  tail,  the  Professor  said,  growing  sometimes  to  weigh  seventy 
pounds,  and  in  such  cases  a  little  wagoq  was  yoked  to  the  sheep,  for  it 
to  haul  its  tail  on. 

"A  cut  of  a  grain  of  wheat  magnified  many  times  was  shown  and 
its  construction  described.  Milk  was  treated  in  the  same  way,  and  its 
ingredients  explained. 

"  It  being  now  late,  the  meeting  adjourned  until  10  o'clock  Wed- 
nesday." 


WEDNESDAY  MORNING'S  SESSION 

"  Opened  with  a  good  attendance,* notwithstanding  it  had  snowed  dur- 
ing the  night  and  the  air  was  raw  and  disagreeable. 

"The  Hon.  J.  0.  Withers,  of  this  county,  was  the  first  speaker.  He 
said  he  had  been  farming  in  Saline  county  for  over  twenty  years.  ^  We 
farmers  in  Saline  county  are  not  as  attentive  to  our  occupation  as  we 
should  be.  If  we  were,  the  results  would  be  much  more  satisfactory. 
The  fault  is  purely  within  ourselves.  We  have  the  best  soil  in  the 
world;  fortunately  located  in  the  great  bend  of  the  Missouri  river, 
with  an  area  of  nearly  600,000  acres  of  well-watered  and  well-drained 
land,  upon  which  can  be  grown  to  perfection  almost  all  of  the  grains, 
all  the  grasses,  all  the  field  and  garden  vegecables  and  all  the  fruits; 
and  yet  the  average  of  our  two  principal  crops — wheat  and  corn — is 
not  near  so  great  as  they  should  be.  And  why?  I  think  the  fault  is 
as  I  said  awhile  ago— wholly  with  ourselves.  I  know  that  I  am  only 
a  half  farmer,  and  yet  I  have  raised  75  to  100  bushels  of  corn  to  the 
acre  for  five  successive  years;  and  a  neighbor,  for  the  same  years,  on 
land  equally  as  good,  only  averaged  40  to  45  bushels.  I  put  him  down 
as  only  a  fourth  farmer.  I  have  raised  over  50  bushels  of  wheat  per 
acre,  and  the  same  can  be  done  on  many  farms  in  Saline  county. 
What  we  want,  not  only  in  this  county  but  throughout  the  State  of 
Missouri,  is  more  thorough  cultivation  of  our  soil  and  more  systematic 
methods  adopted  by  the  farmer.' 

*' Prof.  Sanborn  followed  Mr.  Withers  upon  the  subject  of  stock- 
feeding  and  management.  Stock  farming,  he  regarded  as  the  corner- 
stone of  our  State's  prosperity  and  wealth,  and  the  raising  and  fatten- 
ing of  domestic  animals  as  the  basis  of  a  high  type  of  farming.    They 
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oflfered  a  home  market  for  products,  and  retaroed  to  the  soil  the  ele- 
ments of  plant  growth,  without  which  a  profitable  system  of  farming 
could  not  be  kept  up.  Good  pastures,  barns,  and  food  combinations 
that  took  in  all  the  corn-fodder  and  straw  of  the  State,  were  desirable. 
Pastures  are  the  pivotal  point  of  the  most  profitable  system  of  farm- 
ing. In  them  the  greater  part  of  the  growth  of  our  stock  is  made,  and 
at  a  minimum  cost.  Two  cents  per  pound  will  cover  the  cost  of 
summer  beef,  while  eight  to  ten  cents  per  pound  is  required  for  winter 
beef.  Indeed,  winter  fattening  of  cattle  is  not  now  desirable.  Our 
pastures  ought  to  carry  a  steer  per  acre.  Indeed,  English  pastures 
carry  more  beef  on  mixed  grasses,  fifteen  to  twenty  varieties  of -grass 
growing  together  each  season  of  the  year.  This  gives  good  grazing 
during  all  kinds  of  weather;  drouth,  wet  or  cold.  Shade  changes  the 
chehaistry  of  the  plant,  as  has  been  shown.  Dr.  Sturtevant  has  shown 
that  shade  cuts  down  the  yield  of  potatoes.  A  Frenchman  has  shown 
that  a  tree  changes  the  electrical  condition  of  the  air.  The  mischief 
done  by  wood  pastures  was  elaborated  upon,  and  the  speaker  said  that 
too  many  big  weeds  were  allowed  to  gr(>w  in  pastures.  He  insisted 
that  a  radical  change  was  needed  in  the  management  ot  our  pasture 

lands. 

"  The  barn  was  next  taken  up,  and  a  strong  array  of  facts  and  ex- 
perience wa^  brought  up  to  sustain  an  emphatic  plea  for  better  barns. 
The  following  figures  were  given,  most  of  which  were  based  upon  per- 
sonal trials.  The  professor  asked  criticism  upon  them  as  they  were 
presented. 

SAVINGS  BY  BARN    TO    COST  $3,000  AND    TO    ACCOMMODATB    100    HBAD    OF 

CATTLE   AND  HOGS. 


l8t.  4  lbs.  of  hay  per  day  for  140  d-^ys  at  $6  per  ton . 

2d.     117  lbs.  of  corn  per  hoft  per  day 

3d.     Five  hogs  saved  by  shelter 

4th.    Steer  saved  by  shelter 


5th.    28  tons  of  hay  saved  from  bleaching  rains  and  loss  in  stack  at  $6 
per  ton 


6th.    20  per  cent,  of  hay  that  is  trod  out  under  stacks 

7th.    Earlier  maturity  of  steer,  $1  each 

8th. 


Chance  to  combine  and  use  straw  and  oorn-fodder  of  16  acres  each 
of  corn,  oats  and  wheat,  to  keep  20  steers  more  than  could  be  by 
the  present  way 


0th. 


400  loads  of  manure  at  5Co.  each. 
Total 


$1,223  00 
-ihffltized-by  ^  QQ  Q  LC 


$168  00 
82  00 
30  00 
30  00 

168  00 
240  00 
100  00 

210  00 
200  00 


278  MISSOURI  AQRICULTUEAL  REPORT. 


CONTRA. 


Extra  cost  oMrawing  hay  to  barn . . . 
Extra  cost  of  drawing  oat  manure. . 
Extra  cost  of  saving  com 

Net  saving  to  credit  on  cost  of  barn. 


$40  00 

100  00 

80  00 


$220  00 
$1,018  00 


*'  Food  combinations  had  been  experimented  with,  said  the  Pro- 
fessor^ and  ten  years  of  special  work  in  curing  and  handling  straw  and 
corn-fodder,  and  feeding  it,  had  convinced  him  that  corn-fodder  and 
straw  had  a  good  feeding  value  when  in  the  right  condition,  and  that  a 
great  change  in  the  process  of  stock-growing  and  management  was 
needed. 

"  Adjourned  for  dinner." 


AFTERNOON  SESSION. 

'^  The  attendance  was  again  good.  The  first  speaker  was  Prof. 
Tracy,  of  the  State  University,  who  spoke  on  Parasitic  Fungi  Injurious 
to  Vegetation.  He  gave  an  outline  of  the  manner  of  growth  and  mul- 
tiplication of  the  countless  species  of  rusts,  smuts  and  mildews  which 
were  abundant  upon  almost  every  kind  of  cultivated  plant.  These 
rusts  and  smuts  were  not  diseases  of  the  plant,  but  were  true  parasitic 
plants,  as  distinct  and  constant  in  their  form  and  growth  as  are  the 
plants  upon  which  they  feed.  We  have  always  been  familiar  with 
these  parasites,  but  still  have  very  little  definite  knowledge  regarding 
them,  on  account  of  their  exceedingly  minute  size,  and  the  impossi- 
bility of  studying  them  without  the  aid  of  a  microscope.  The  smallest 
plants  known  are  the  bacteria ;  plants  so  small  that  a  hundred  or  more 
of  them  might  form  in  line  across  the  edge  of  a  sheet  of  paper  and  still 
not  be  crowded.  Although  so  small,  they  are  infinitely  more  abund- 
ant than  are  the  larger  plants  which  we  know  more  perfectly.  They 
are  found  wherever  there  is  m6isturei  and  are  the  cause  of  fermenta- 
tion, decay,  and  also  of  many  of  our  contagious  diseases.  Tyndall  de- 
monstrated that  meats,  fish,  soup  and  other  similar  substances  might 
be  kept  almost  indefinitely  without  spoiling,  if  the  spores  of  these 
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plants  could  be  excluded,  although  the  air  might  have  free  access.  He 
found  that  air  filtered  through  a  thickness  of  cotton  batting,  was  en- 
tirely free  from  these  spores.  Acting  upon  this  hint,  Mrs.  Kidzie,  of 
the  Kansas  Agricultural  College,  last  year  put  up  several  varieties  of 
fruits  prepared  as  for  canning,  and  instead  of  sealing  the  jars,  she  sim-. 
ply  tied  a  thickness  of  cotton  batting  over  the  tops  of  the  jars,  and  the 
fruit  was  preserved  perfectly. 

'*  Mr.  Arthur,  of  the  New  York  Experiment  Station,  had  demons- 
trated that  pear-blight  is  simply  the  effect  of  the  presence  in  the  tree, 
of  these  minute  parasites. 

"The  growth  and  multiplication  of  wheat- rust,  corn  smut  and  other 
fungi  were  traced,  and  specimens  of  many  species  were  shown  to  the 
audience. 

"We  are  now  learning  the  life  history  of  these  plants,  and  until  this 
is  known,  we  can  not  work  intelligently  in  devising  remedies  or  pre- 
ventives. Several  of  the  State  Colleges,  notably  those  of  Illinois,  Mis- 
souri and  Michigan,  are  now  devoting  considerable  attention  to  these 
plant  parasites,  and  Commissioner  Colman  has  appointed  Blr.  Scribner, 
an  indefatigable  worker  in  this  line,  to  a  position  where  he  can  devote 
his  entire  time  to  the  work,  so  that  in  the  near  future  we  may  hope  to 
know,  not  only  how  these  minute  plant  parasites  live  and  grow,  but 
what  we  must  do  to  prevent  their  ravages." 

The  next  speaker  was  Mr.  J.  A.  Potts,  of  Mexico,  Mo.,  a  member 
of  the  Board  of  Agriculture,  who  spoke  upon 

THE  HORSE. 


By  J.  A.  Potts,  Esq. 


Mr.  President  and  Gentlemen : 

I  have  been  assigned  the  duty  of  giving  you  a  talk  upon  the  horse  ; 
which  I  will  proceed  to  do,  to  the  best  of  my  ability. 

This  noble  animal — in  my  humble  opinion — does  not  receive  the 
attention  from  us  as  a  Nation,  or  from  us  as  a  State,  or  from  you,  gen- 
tlemen, as  a  county,  that  he  merits,  or  that  his  importance  demands. 
Ncr  do  we  hold  him  in  as  high  esteem  or  appreciation  as  we  should; 
for  he  is,  and  has  ever  been,  the  most  valuable  servant  given  to  man. 
He  is  the  grandest  servant  of  all  the  world,  and  does  his  duty  nobly 

wherever  he  is  found ;  whether  in  the  far  East,  drawing  heavy  loads  of 

« 
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merchandise ;  or  on  the  western  plains,  galloping  under  saddle  and  spar 
after  the  vast  herds — his  service  is  alike  indispensable. 

Not  only  in  the  East  and  West,  is  he  found  ;  but  in  every  part  of 
the  two  vast  continents  settled  by  civilized  man,  be  is  present,  adding 
to  his  master's  wealth,  comfort  and  pleasure. 

There  are  horses  suited  to  all  our  demands  ;  the  heavy  draft,  such 
as  is  used  to  draw  great  loads  at  a  slow  gait;  the  coach,  which  has 
more  style  and  action,  with  less  bone  and  weight,  and  a  very  valuable 
animal  in  many  respects;  the  trotter;  the  saddler;  and  the  thorough- 
breds. All  these  have  important  places  to  fill,  so  much  so  that  neither 
can  well  take  the  place  of  the  other. 

In  large  cities,  the  draft  horse  is  very  important ;  and  wherever 
large  loads  are  drawn  at  a  slow  pace,  his  service  is  almost  indispensible. 
This  horse  is  often  reduced  in  size  by  crossing  with  smaller  stock,  which 
produces  an  animal  thought  by  many  to  be  valuable  to  the  farmer.  I 
will  admit  that  this  cross  can  draw  a  plow  or  a  wagon  equally  as  well 
as  most  animals ;  but  the  mule  can  perform  the  same  duty,  with  equal 
success. 

The  question  that  should  receive  our  deliberation,  is  the  founda- 
tion we  are  laying  to  perpetuate  our  horse  stock.  In  the  cross-breed- 
in,"?,  an  animal  has  been  produced  that  cannot  be  used  with  any  degree 
of  certainty  or  satisfaction,  either  as  a  brood  mare  or  in  the  stud ;  for 
he  is  as  liable  to  breed  after  his  dam  as  sire,  which  places  the  farmer 
or  horse  breeder  that  has  such  foundation  to  work  from,  in  an  awk- 
ward position. 

Here  let  me  state,  that  I  positively  believe  that  cross-breeding 
works  more  evil  to  our  horse  interests  than  any  other  one  thing  the 
farmers  and  horse  raisers  are  guilty  of. 

I  am  a  firm  advocate  of  line  breeding;  that  is,  if  you  have  a  draft - 
mare,  and  breed  her  at  all,  breed  her  to  a  draft  horse  ;  a  harness  mare 
to  a  harness  horse ;  a  coach  mare  to  a  coach  horse ;  a  saddle  mare  to 
a  saddle  horse ;  and  a  thoroughbred  mare  to  a  thoroughbred  horse. 
You  then  know  just  what  you  will  produce,  and  will  not  have  to  ex- 
periment with  your  horse  until  he  is  six  or  seven  years  of  age  to  find 
out  what  he  is  fit  for.  If  you  do  not  follow  line  breeding,  you  may 
work  with  your  horse  for  years  to  find  what  he  is  best  suited  for;  and 
nine  times  out  of  ten,  if  you  try  him  thoroughly,  you  will  find  he  is  fit 
for  nothing,  or  no  particular  business. 

This  thing  of  raising  and  breeding  horses  is  not  a  game  of  chance. 

Its  rules  are  inevitable,  and  they  can  be  demonstrated  similarly  to  a 

*  mathematical  calculation.    Certain  causes  produce  certain  eiSFects  in 

this  branch  of  industry,  as  in  any  other;  and  these  causes  may  be  in- 
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vestigated.  I  ask  you  gentlemen :  Is  there  any  business,  however  plain 
and  simple  it  may  appear,  that  a  man  can  engage  in  aad  make  a  suc- 
cess of,  without  study  and  attention  ? 

This  is  not  an  exception  to  the  rule;  yet,  with  a  moderate  amount 
of  study  and  attention,  this  business  can  be  made  one  of  the  most 
lucrative  in  the  land. 

Some  men  who  have  been  studying  this  business,  and  pursuing  it 
in  line  breeding  for  but  a  few  years,  are  making  princely  fortunes.  I 
saw  a  few  days  ago  a  statement  in  the  ''^Spirit  of  the  TimeB^'^  under 
date  of  November  14,  in  regard  to  the  sale  of  about  335  thoroughbred 
yearling^  that  had  been  sold  in  the  United  States  during  the  past  sea- 
son, at  public  auction.  They  were  the  get  of  sixty  eight  diflFerent  sires, 
and  brought  an  average  of  *580.70  per  colt.  Where,  gentlt»men,  is 
there  a  business  that  will  pay  better,  even  at  one  half  or  one  third  that 
amount?  I  also  saw  where  a  lot  of  trotters  were  sold,  which  brought 
from  $800  to  $1,500 — they  being  from  two  to  three  years  of  age.  What 
better  than  this  would  you  ask  for?  This  is  line  breeding;  and  if  it  is 
adhered  to  closely,  by  selecting  good  individuals  in  one  line,  it  is  sure 
to  lead  to  success. 

I  would  suggest  to  every  man  who  contemplates  raising  a  colt,  that 
it  would  be  at  least  prudent  to  select  a  sire  of  the  same  class  as  the 
dam ;  and  to  be  sure  to  get  a  sire  worthy  of  his  class.  Examine  him 
closely,  as  a  good  and  prudent  engineer  would  his  engine.  See  that 
he  has  no  weak  points.  Examine  his  eyes,  feet,  limbs,  wind  and  loins. 
In  short,  look  him  over  from  head  to  tail,  and  if  you  find  no  weak 
points  you  can  next  examine  his  form.  If  you  then  find  his  head,  neck, 
shoulders,  back,  ribs,  loins  and  hips  symetrical,  and  backed  up  with 
good  strong  muscles,  you  may  engage  his  services  without  fear  of  re- 
gret, even  if  you  have  to  pay  for  them  what  may  seem  a  little  high  at 
the  time. 

I  insist  very  much  upon  soundness  in  animals.  No  animal  should 
be  allowed  to  contest  for  a  prize  in  any  ring  (unless  for  speed  alone), 
without  being  sound.  We  are  certain  to  get  unsound  animals  enough 
without  breeding  for  them. 

How  many  of  you,  gentlemen,  would  buy  a  new  wagon,  a  new 
reaper,  or  plow  if  you  saw  that  a  wheel,  or  a  sickle-bar,  or  a  beam  was 
defective;  or  even  a  chain  with  some  of  its  links  defective?  Every 
man  of  you  would  reject  such  stuff  at  once.  How  much  more  reason 
is  there  in  rejecting  a  horse  that  is  weak  in  places,  or  unsound,  if  you 
expect  to  use  him  as  a  breeder ;  he  being  liable,  not  only  liable  but 
almost  certain,  to  hand  this  weakness  or  unsoundness  down  to  his 
posterity.    In  the  wagon,  machine,  plow  or  chain  you  may  replace  the 
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weak  and  defective  parts  with  duplicates,  new  and  strong.  But  the 
horse  is  no  stronger  than  his  weakest  point;  though  this,  is  not  the 
serious  point,  as  I  look  upon  it.  It  is  the  certainty  by  which  he  trans- 
mits this  same  weakness  to  his  progeny.  We,  one  and  all,  should  give 
this  serious  thought. 

I  would  recommend  that  the  Legislature  pass  a  law  requiring 
every  horse  to  be  examined  by  a  competent  veterinarian  before  he  is 
allowed  to  be  put  in  the  stud.  After  examining  him,  if  he  be  found 
suitable,  grant  him  license;  and  make  it  a  finable  offense  to  take 
service  fees  for  a  horse  without  license. 

It  is  the  desire  of  every  farmer  of  this  State  to  use  his  resources  to 
the  best  possible  advantage;  for  us  to  be  able  to  do  so,  we  must  know 
our  own  advantages,  and  our  neighbors,  and  then  compare  them.  The 
time  iB  not  far  in  the  past  when  our  broad  prairies  furnished  free  grass 
a  good  portion  of  the  year.  That  day  has  passed.  We  could  then 
make  beef  for  one-half  its  cost  today. 

The  West  with  its  cheap  grass  has  wrenched  this  industry  from  us, 
and  it  is  weakness  for  us  to  cling  to  it,  like  a  dying  man  to  a  straw. 
The  horse  they  have  not  taken  from  us,  neither  can  they  ;  because  the 
horse  does  not  develop  and  acquire  that  beauty  of  form,  style  and 
action  under  such  treatment  as  he  is  subject  to  in  the  West,  which  he 
does  here,  where  he  can  have  the  nutritious  blue  and  tame  grasses  to 
feed  upon  the  greater  portion  of  the  year,  combined  with  good  protec- 
tion from  the  winter's  storms,  with  some  grain  in  colthood  added.  The 
starving  and  freezing  process  degenerates  the  horse  year  by  year,  and 
they  who  work  under  that  rule  are  as  sure  to  fail,  as  time  to  continue. 
It  matters  not  how  valuable  a  colt  may  be,  if  he  is  not  cared  for  and 
protected  he  will  bring  no  profit.  We  should  aim  to  get  all  the  good 
qualities  possible  in  a  colt;  and  then  to  nurture,  foster  and  protect 
them.  I  do  not  mean  by  that,  to  put  it  in  a  close  stable,  and  feed  it 
like  a  pig;  I  mean,  that  it  should  be  kept  growing  and  developing  the 
year  round ;  have  exercise,  pure  air,  pure  water,  and  plenty  of  it ;  and 
protection  from  the  storms  of  winter. 

I  have  said  that  we  as  a  State,  do  not  pay  the  attention  to  the 
horse  we  should.  How  does  our  State  stand  today?  We  may  go  into 
the  great  markets  of  our  nation,  and  the  tale  is  there  told  in  a  few 
words.  You  ask:  ^' Where  do  these  fine,  fat  steers  come  from ;  or 
these  fine  sheep,  or  hogs  ?"  They  attract  your  attention,  because  they 
are  a  credit  to  any  country.  Yon  are  liable  to  be  truthfully  told, 
"From  Missouri,"  by  a  man  filled  with  pride  and  animation.  Yoa 
step  down  to  the  horse  market.  What  then  do  you  see?  You  ask: 
"  Where  did  this  fine  draft  team  come  from?"    You  are  liable  to  be 
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answered,  with  the  same  pride  and  animation,  "  From  Illinois."  You 
still  look  around  and  see  a  nice  coach  team.  They  are  beauties,  every 
inch  of  them.  Every  move,  every  action  as  graceful  as  a  fawn's,  and 
yet  large  and  strong  enough  to  draw  three  thousand.  You  ask : 
"  Gentlemen,  where  was  this  team  raised  ? "  You  will  receive  the 
same  truthful  answer,  ''  In  Iowa,"  or  Kentucky ;  some  of  our  sister 
States.  You  still  look  around  and  find  a  horse  of  fine  size,  style  and 
action,  that  can  draw  a  road  wagon  at  a  2 :  10  gait,  one  whose  very 
eyes  sparkle  with  spirit.  One  that  would  make  an  aged  man  feel  like 
a  youth  again  to  draw  the  reins  over.  You  ask  where  he  came  from. 
You  will  receive  the  same  answer  as  above. 

You  still  pass  along  and  see  a  large  horse  with  small  bone,  or  a 
small  horse  with  large  bone,  or  a  medium  sized  horse  with  short  neck 
and  dull  eyes,  or  probably  with  one  eye  out,  and  you  ask  where  this 
stock  came  from.  You  may  have  to  ask  twice  before  you  receive  an 
answer,  which,  if  truthfully  given,  will  be  with  a  blush  :  ''  From  Mis- 
souri." 

This  state  of  facts  is  caus^  by  cross  breeding,  to- a  great  extent. 
Breeding  with  no  particular  end  in  view,  only  to  raise  a  colt.  In  re- 
gard to  the  standard  of  our  horse,  we  are  behind  our  sister  States.  I 
am  very  sorry  to  say  it  is  a  fact  which  there  is  no  use  of  trying  to 
deny.  Nature  never  put  us  here.  Nature  has  smiled  upon  us,  and 
placed  us  second  to  none  in  this  grand  Republic.  She  has  given  us 
climate,  water,  grass  and  soil  suited  to  the  development  of  this  animal ; 
and  if  we  will  but  use  the  means  placed  in  our  hands,  we  can,  in  a  few 
short  years  have  the  Missouri  horse  sought  after  in  every  market  of 
the  United  States,  from  Maine  to  California. 

"  Mr.  Potts'  remarks  were  well  received   and  generally  discussed. 

*' Mr.  A.  B.  Mathews,  of  Kansas  City,  said  in  reference  to  cross- 
breeding referred  to  by  Mr.  Potts, '  If  the  gentleman  means  that  we 
are  to  breed  our  scrub  horses  to  scrubs,  then  I  do  not  agree  with  him  ; 
neither  do  I  believe  that  the  little  mare  should  be  bred  to  the  little 
horse.  Another  thing :  I  believe  the  best  beef  animal  on  earth  is  an 
animal  from  a  thoroughbred  Short-horn  cow  bred  to  a  black  polled 
bull,  and  yet  this  is  cross-breeding;  but  I  am  satisfied  it  is  so.' 

''Mr.  Mahard — I  think  there  are  very  few  thoroughbred  stallions 
in  our  county ;  our  mares  are  nearly  all  cross-bred,  coming  from  the 
Mexican  mare  bred  to  the  draft,  trotting  or  running  horse.  The  pol- 
icy with  us  should  be  to  breed  to  the  horse  that  will  produce  the  best 
all-purpose  animal  for  the  farmer. 

''Adjoui'ned  for  supper." 
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EVENING  SESSION. 

"At  8  o'clock  the  closing  session  of  the  Institate  was  opened. 
Dr.  S.  S.  Laws-,  President  of  the  State  University,  was  thtf  first 
speaker  introduced.  He  read  a  lengthy  and  very  interesting  paper  on 
^Fabteur  and  His  Discoveries? 

[This  valuable  paper  will  be  published  in  the  next  annual  report 
of  the  Board  of  Agriculture.] 

''  Dr.  Laws  was  followed  by  M.  Fairchilds  Djud,  of  the  Board  of 
Agriculture,  who  spoke  of  the  coming  farmer,  and  compared  his  con- 
dition now  with  that  of  ten  years  hence.  He  drew  a  vivid  picture  of 
his  advancement,  and  of  the  benefits  that  must  accrue  to  the  farm  in- 
terest from  the  closer  study,  experiments  and  investigations  that  are 
being  made  into  agricultural  matters. 

'*  This  closed  the  Institute  and  one  of  the  most  successful  meet- 
ings ever  held  in  the  State." . 


THE  KANSAS  CITY  FAT-STOCK  SHOW. 

The  following  paper  was  prepared  by  Col.  Ed.  Haren,  late  Secre- 
tary of  the  Kansas  City  Fat  Stock  Show,  to  be  read  before  the  Farm- 
ers' Institute,  at  Marshall,  Mo.: 

I  am  here,  gentlemen,  in  the  interest  of  an  institution  in  which 
you  are  all  interested,  i.  e.,  the  Kansas  City  Fat-Stock  Show,  and  to 
urge.upon  you  the  importance  of  encouraging,  by  every  means  in  your 
power,  an  enterprise  which  is  calculated  more  than  any  other  to  stim- 
ulate the  improvement  in  the  breeding  and  feeding  of  cattle,  sheep 
and  hogs,  and  to  add  much  to  the  value  of  the  live  stock  interests  of 
Missouri. 

The  Kansas  City  Fat  Stock  Show  was  inaugurated  three  years  ago, 
by  a  few  public  spirited  gentlemen  interested  in  the  live-stock  trade. 
Though  their  interests  in  live-stock  were  scattered  from  Canada  to 
Texas,  they  cheerfully  contributed  the  amount  of  money  necessary  to 
make  the  experiment  of  the  first  Show  at  Kansas  City.  They  had 
watched  for  five  years  the  progress  of  the  Chicago  Fat  Stock  Show,  and 
studying  its  effects,  they  believed  that  a  similar  show  held  at  Kansas 
City,  the  natural  point  of  intercourse  between  the  breeder  of  fine  stock 
in  the  older  States  and  the  range  men  of  the  "  New  West,"  would  do 
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much  to  induce  our  friends  on  the  range  to  improve  their  beef  animals, 
and  the  feeders  which  are  so  .necessary  to  our  corn-pro^lucing  States. 
Results  have  proven  that  in. this  they  were  not  mistaken. 

The  first  Show  was  a  success,  beyond  the  expectation  of  its  most 
sanguine  friends  and  promoters.  With  commendable  liberality  they 
donated  the  amount  left  over  at  the  close  of  the  show,  some  $400,  to- 
wards the  establishment  of  a  permanent  show.  Upon  this  foundation 
the  existing  Kansas  City  Fat-Stock  Show  Association  was  formed.  It 
was  found  that  the  amount  necessary  to  conduct  an  annual  sl^ow  was 
about  J7,000.  This  amount  included  the  payment  of  premiums,  pub- 
lishing premium  lists,  advertisin/a;  the  show,  Secretary's  salary,  labor 
during  the  show,  and  other  necessary  expenses.  Until  the  people 
could  be  educated  to  take  a  more  lively  interest  in  a  matter  that  con 
cerns  them  so  directly  as  the  production  of  "  better  meat,"  and  to  con- 
tribute to  its  encouragement  by  their  attendance  at  the  Show,  it  could 
not  be  expected  that  the  admission  fees  charged  would  cover  the  ex- 
penses. For  that  reason  the  capital  stock  of  the  permanent  organi- 
zation, iormed  after  the  close  of  the  first  Show,  was  fixed  at  $20,000, 
of  200  shates  at  $100  each,  and  payable  in  four  annual  installments  of 
25  per  cent.  This  would  give  the  Association  a  fund  of  $5,000  an- 
nually for  a  period  of  four  years ;  not  enough  to  cover  all  the  expenses, 
but  the  deficit,  it  was  believed,  could  be  easily  raised  by  donations 
from  Kansas  Oity  business  men,  who  would  naturally  be  benefitted  by 
the  annual  gathering  of  such  good  customers  as  the  live  stock  men  of 
the  West. 

The  200  shares  were  to  be  distributed  among  the  breeders,  feed- 
ers, range  men,  and  others  directly  interested  in  the  live-stock  trade. 
Of  the  shares  so  taken,  not  a  dozen,  I  believe,  have  been  placed  out- 
side the  classes  named.  The  object  of  this  was  to  keep  the  control  in 
the  hands  of  men  interested  in  the  fulfillment  of  its  legitimate  mis- 
sion, and  that  it  might  not  be  diverted  at  any  time  into  a  mere  money- 
making  scheme,  or  used  to  boom  any  particular  interest. 

I  am  sorry  to  say  that  while  enthusiastic  over  the  first  Show  and 
anxious  that  the  Show  should  be  made  permanent,  the  classes  named, 
who  were  expected  to  take  hold  of  the  organization,  did  not  respond 
very  promptly  or  liberally.  When  the  time  came  for  the  managers  to 
determine  upon  the  second  show,  they  found  less  than  100  shares  sub- 
scribed. With  great  nerve,  and  with  only  $2,500  of  the  necessary 
fund  of  $7,000  in  sight,' they  decided  to  go  ahead  and  have  a  show, 
trusting  that  the  contributions  of  the  railroads  centering  at  Kansas 
City,  and  the  business  men  of  that  city,  and  increased  gate  fees,  would 
carry  them  through.    They  received  liberal  contributions  from   the 
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railroad  and  business  interests,  but  the  gate  fees  did  not  increase 
enough  to  help  them  "out  of  the  woods."  At  the  end  of  the  show  a 
deficit  was  found  of  $1,800.  Not  a  very  encouraging  prospect  for  a 
permanent  show.  The  friends  of  the  enterprise,  however,  were  loth 
to  give  it  up,  and  renewed  eflForts  were  made  for  the  third  annual  Show. 
By  dint  of  hard  begging,  some  additional  subscriptions  to  the  stock 
were  obtained,  and  again  the  business  men  of  Kansas  City  and  the 
railroads  contributed  liberally.  The  result  is,  that  the  recent  show, 
like  its  predecessors,  was  a  successtul  show.  It  did  more,  however  ;  it 
paid  up  the  debt  of  the  previous  year,  and  the  Association  now  has  a 
balance  of  some  $500  in  the  treasury.  This  was  due,  though,  to  extra- 
ordinary effort  on  the  part  of  a  few  energetic  and  enthusiastic  friends 
of  the  enterprise,  prominent  among  whom  were  Mr.  Richardson,  the 
Treasurer;  Mr.  Epperson,  of  the  Executive  0<)mmittee  ;  and  Messrs. 
Chas.  Gudgell,  of  Independence,  and  H.  0.  Duncan,  of  Clinton  county. 
These  parties  cannot  be  expected,  however,  to  give  their  time  and  in- 
fluence year  after  year  to  the  cause,  unless  the  breeders,  feeders  and 
others  interested  in  the  results  of  a  fat-stock  show  come  forward  and 
subscribe  the  remaining  59  shares. 

This  should  be  done,  and  done  at  once,  to  insure  the  permanence 
of  an  enterprise  the  benefits  of  which,  to  every  one  interested  in  live- 
stock, cannot  be  questioned. 

The  shares  all  taken  and  the  assessments  promptly  paid,  thus 
placing  in  the  hands  of  the  directors  a  guarantee  of  good  faith,  I  ven- 
ture to  predict  for  the  future  of  the  Kansas  City  Fdt  Stock  Show,  a 
series  of  glorious  successes,  and  a  proud  position  among  the  live-stock 
expositions  of  the  world. 
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The  Farmer's  Institute  held  at  Palmyra  December  22d  and  23d 
under  the  auspices  of  the  State  Board  of  Agriculture  was  well  attended,, 
and  a  success.  The  speakers  present  were  Prof.  J.  W.  Sanborn,  of  the 
State  Agricultural  College;  Dr.  Paul  Paquin,  State  Veterinarian  ;  and 
Prof.  L.  R.  Tafr,  of  the  State  Agricultural  College.  Mr.  J.  R.  Rippey, 
member  of  the  Board  of  Agriculture,  was  to  have  been  present,  but  was 
detained  by  sickness  in  his  family. 


THE  MORNING  SESSION 

was  opened  by  Secretary  Sanborn,  of  the  State  Board  of  Agriculture, 
with  explanatory  statements  of  the  purposes  of  the  Board,  and  its 
work  in  I  he  interest  of  higher  intelligence  on  the  farm  and  in  aid  of 
higher  and  more  profitable  farming.  He  spoke  of  its  functions  in  col- 
iec  ing  crop  reports;  whereby  the  farmer  gels,  by  an  organization  in 
his  interest,  the  outcome  of  the  season's  crops,  acquires  information  as 
accurate  as  speculators  can  obtain,  and  is  aflForded  a  means  of  estimat- 
ing ihe  probible  demand,  thus  being  removed  from  the  position  of 
a  ready  victim  to  buyers  of  farm  produce,  who  were  heretofore  earlier 
informed. 

The  speaker  then  proceeded  to  discuss  the  elements  essential  to 
the  elevation  of  farm  life,  and  to  better  and  more  profitable  farming — 
much  as  at  the  M  trshall  Institute,  He  asserted  that  this  question  was 
ever  uppermost  with  him,  and  insisted  upon  a  radical  departure  from 
our  present  pystem  of  farming.    And  he  was  glad  to  see  that  a  better 
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method  was  being  desired  by  farmers,  who  are  beginning  to  realize  its 
importance  and  are  casting  about  for  a  new  pathway.  This  era,  the 
speaker  said,  was  the  first  in  which  science  had  offered  its  guidance  to 
the  farmer,  and  whatever  the  first  reception  of  it  by  farmers  may  be, 
there  can  be  no  shadow  of  doubty  but  that  the  time  is  coming  when 
farmers  will  seek  all  information  that  science  and  experience  may 
ofier.  If  these  facts  are  complex  and  abundant,  there  can  be  no  doubt 
that  their  organiz  ition  will  call  for  settle  study  like  other  callings, 
and  that  the  school  for  the  farm  is  a  settled  fact,  to  receive  a  more 
general  and  public  recognition  each  year. 

The  speaker  went  on  to  say  that  we  measure  the  social  position  of 
industries  by  the  amount  of  intelligence  that  is  applied  to  them.  On 
this  basis,  as  farming  is  founded  on  more  of  the  sciences,  or  upon  a 
wider  reach  of  principles  than  any  other  profession  or  art,  it  is  inev- 
itable in  its  intellectual  development  that  it  should  rise  on  the  plane 
of  social  consequence,  of  knowledge  and  of  the  prolific  sciences  tjiat  bear 
upon  agriculture,  and  that  young  men  will  become  fonder  of,  and  more 
wedded  to  the  farm.  The  increased  companionship  with  nature  given 
by  a  knowledge  of  the  laws  of  nature  which  surround  the  farmer  in  a 
profusion  known  to  no  other  class,  and  a  taste  for  literature  that 
always  comes  from  mental  activity,  must  give  a  companionship  on  the 
farm  that  was  impossible  under  the  old  order  of  things.  And  this  in- 
creased developeraent  of  social  life  on  the  farm  must  make  farm  life 
more  attractive.  With  the  improvement  of  our  country  roads  and  the 
development  of  urbane  life,  a  new  intellectual  life  must  open  up  before 
us,  which  will  break  down  the  barriers  that  have  made  so  distinct  a 
division  between  city  and  country,  and  the  country  will  then  have  the 
greater  attraction  of  the  two. 


AFTERNOON  SESSION. 

After  a  few  opening  remarks  by  Secretary  Sanborn  in  further  elu- 
cidation of  the  morning  discussion  of  "How  to  Farm  Profitably,"  Dr. 
Paul  Paquin,  State  Veterinarian,  was  introduced,  and  spoke  upon  ani- 
mal diseases. 

In  reply  to  the  question :  ''How  can  we  tell  bots  from  colic?" 
The  doctor  said:  ^'Bots  enter  the  horse  as  eggs,  exist  as  larvae  in 
the  horse,  and  find  in  the  stomach  their  natural  home.     Here  being 
their  place,  they  are  seldom  destructive.    I  have  never  seen  a  death 
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from  them.  Everything  of  the  colic  order  or  that  can  have  the  appear- 
ance of  stomach  trouble,  is  wrongly  laid  to  bots.  As  their  heads  are 
in  the  lining  of  the  stomach,  to  which  they  cling  tenacioasly,  it  is  difS- 
cnlt  to  dislodge  them.  They  do  not  cause  death  unless  they  get 
through  the  stomach." 

Distemper  was  next  touched  upon.  The  speaker  said  it  would  run 
its  course  and  needs  little  treatment.  Good  air,  dry  quarters,  healthy 
food  and  bran  mashes  would  help  its  disappearance. 

In  treating  wounds  from  barbed- wire  fences  the  doctor  said :  "They 
vary  too  much  for  a  general  answer.  They  bleed  less  than  clean  cuts. 
Veins  will  not  bleed  profusely.  If  an  artery  is  cut,  heat  an  iron  to 
white  heat  and  sear  the  edges,  or  better,  twist  a  rope  around  it  with  a 
stick,  or  put  a  bandage  or  wadding  with  fieur  sprinkled  over  it,  around 
the  wound.  The  latter  is  not  needed  if  the  first  remedy  stops  the 
bleeding." 

The  next  question  was :  "  Will  watering  a  horse  before  and  after 
dinner  prove  injurious  ? " 

Dr.  Paquin  said  it  would,  and  added  :  "Cold  water  stops  digestion, 
and  the  8tx)mach  will  become  active  again  only  when  the  food  is 
warmed  up  to  blood  heat.  Give  the  water,  if  practical,  in  a  small 
amount  when  the  horse  comes  in  ,*let  him  stand  awhile,  and  then  give 
him  more,  and  then  feed.  And  after  feed,  give  a  little  water.  The 
stomach  holds  but  about  12  to  14  quarts,  and  if  much  water  is  given 
after  feeding  grain,  the  oats  are  driven  out  into  the  intestines.*' 

Hog  cholera  was  next  discussed,  the  same  as  at  the  Marshall  Meet* 
ing.  He  believed  in  the  "germ  theory"  and  spoke  of  vaccination  as  a 
preventive,  saying  that  Pasteur,  the  great  French  cj^emist,  has  been 
quite  successful  in  this  mode  of  treatment.  But  the  safest  and  best 
way,  the  doctor  thought,  was  to  kill  all  diseased  ones,  and  disinfect 
thouroughly  everything  where  the  disease  has  been* 

Prof.  L.  R.  Taft  next  took  up  horticulture,  and  spoke  on  orchards. 
\In  answering  the  question,  "Will  old  or  new  ashes  be  best?"  he  said 
whole  ashes  were  worth  double  bleached  ashes. 

As  to  the  depth  of  planting  trees,  he  said  he  would  put  them  in 
with  roots  covered  four  inches  deep. 

The  last  two  winters,  the  speaker  said,  had  worked  sad  havoc 
among  the  orchards  of  the  West  and  Northwest;  but  this  is  owing  in 
part  to  the  improper  selection  of  location  and  soil. 

To  produce  the  best  results  the  soil  should  be  well  drained,  high 
in  location,  and  only  moderately  rich. 

A.  R.— 19 
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In  planting  an  orchard,  is  is  best  to  use  trees  one  or  two  years  from 
the  bud  or  graft,  as  these  are  less  costly,  are  easiest  handled  and 
planted,  and  are  more  likely  to  live  than  large  trees,  while  they  will 
bear  juat  as  sopn. 

Take  pains  to  vork  the  soil  carefully  among  the  roots,  and  press  it 
firmly  with  the  feet. 

For  the  first  few  years  the  trees  should  be  mulched  with  straw  or 
hay,  to  prevent  the  baking  of  the  soil  and  the  evaporation  of  the  water. 

It  has  been  found  that  trees  are  longest  lived*when  kept  in  sod. 
When  the  soil  is  cultivated,  the  trees,  especially  in  a  rich  soil,  will  often 
make  a  rank  growth  of  three  or  four  feet.  The  wood  will  be  soft,  and  as 
it  generally  fails  to  ripen,  the  growth  will  be  killed  during  the  winter. 
In  clean,  open  soil  too,  the  freezing  and  thawing  of  winter  is  more  in- 
jurious than  if  the  ground  is  covered  with  a  good  sod.  The  best  rule  is 
to  consult  the  appearance  of  the  tree,  and  if  the  growth  is  too  rank 
throw  the  land  into  grass,  and  keep  it  in  sod  so  long  as  it  makes  a  good 
growth. 

Whenever  the  trees  needs  stimulating,  it  is  best  to  spread  on 
twenty  or  thirty  loads  of  thoroughly  decomposed  manure,  or  one  hun- 
dred bushels  of  unleached  wood  ashes  per  acre. 

When  it  is  impossible  to  do  this,  plow  up  the  land  and  cultivate  it 
for  a  year  or  two. 

The  trees  can  be  protected  from  field  mice  by  banking  them  up 
for  a  footjor  so^^with  soil,  and  borers  and  rabbits  can  be  kept  away  by 
wrapping  the  trunks  for  a  foot  above  this  with  tarred  paper. 

For  erect  growing  trees  the  head  should  be  formed  at  about  three 
feet  from  the  grqpnd  ;  but  spreading  trees  should  have  the  head  five 
feet  high.  A  tree  with  a  low  head  is  less  likely  to  be  broken  down  by 
the  wind,  and  the  branches  will  then  be  able  to  keep  ofi*  the  scorching 
rays  of  the  sun  from  the  trunks. 

When  the  tree  is  planted,  the  branches  should  be  cut  back  to  form 
a  regular  shaped  head ;  and  if  they  are  pinched  back  so  as  to  keep  the 
the  tree  symmetrical,  and  only  such  branches  are  allowed  to  grow  as 
are  needed,  there  will  be  no  necessity  of  murdering  the  tree  in  after 
years,  with  the  saw. 

rick  the  fruit  by  hand,  assort  it  into  three  grades,  and  pack  closely 
in  cleao  barrels. 

From  the  time  the  trees  get  into  bearing,  it  is  advisable  to  use  the 
orchard  as  a  hog  pasture.  These  animals  will  eat  the  fruit  that  drops 
from  the  trees,  and  thus  help  to  keep  down  the  insects,  and  will  also 
induce  the  fruitfulness  and  growth  of  the  trees. 


Digitized  byVjOOQlC 


DISCUSSION  ON  ORCHARDING.  291 

As  to  what  kiod  of  grass  to  sow  in  an  orchard,  he  said  he  preferred 
timothy,  as  it  was  less  exhaustive  than  clover. 

Jndge  Turner — I  have  the  second  largest  orchard  in  the  county, 
and  I  can  not  agree  with  the  speaker  in  renovation  of  orchards.  After 
ten  years  of  age  ?t  does  not  pay  to  renovate  them.  When  I  quit  tilling 
orchards,  I  quit  harvesting  them. 

In  reply  to  the  question :  ''Is  Paris  green  a  safe  remedy  for  plum 
ourcuUof^^  Prof.  Taft  said  no.  Pyrethrum  is  useful  and  best.  Paris 
green  is  nsed  for  spraying  from  a  wagon  as  we  drive  shrough  the 
orchard. 

As  to  the  culture  of  orchards  with  fertilization,  the  Prof,  said  he 
would  still  want  a  sod — and  even  close  to  the  tree.  It  was  asked: 
** Will  it  do  to  dig  a  sod  around  <5lose  to  a  tree  when  it  is  growing  f " 
The  Professor  thought  it  would. 

An  auditor — My  orchard  grows  very  rank,  reaching  three  feet 
growth  in  the  branches. 

Prof.  Taft— I  should  think  you  would  have  some  trouble  by  winter- 
killing. 

Auditor — I  do.    Does  curculio  attack  the  plum  in  the  flower  f 

Prof.  Taft — Qes,  when  going  out  of  a  flower. 

Auditor — Would  you  use  Paris  green  for  the  curculio  f 

Prof.  Taft — No,  but  would  use  pyrethrum,  or  shake  the  tree  every 
morning  and  gather  up  the  insects  for  a  fortnight. 

Auditor — What  stock  is  hardiest — buds  or  grafts  f 

Prof.  Taft— There  is  no  diflference  in  the  value  of  the  tree — yet  the 
grafts  work  easier. 

Auditor — Do  you  believe  in  scraping  trees  f 

Prof.  Taft — I  would  loosely  scrape  the  tree  to  wash  it,  to  destroy 
insects. 

Auditor— How  wctold  you  stop  the  borer? 

Prof.  Tatt — Use  a  tarred  paper  of  a  foot  width  around  the  base. 

Mr.  Chubbuck — Is  there  not  a  patent  on  tarred  paper  f 

Prof.  Taft — I  have  known  of  its  use  tor  fifteen  years. 


EVENING  SESSION. 

Prof.  Taft  was  the  first  speaker,  taking  for  his  subject  small  fruits, 
on  which  he  said : 

Every  farmer  in  the  State  should  devote  a  small  piece  of  ground 
to  the  growth  of  small  fruits  for  his  own  use,  and  in  these  davi|^wh©i^ 
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the  ordinary  operations  of  the  larmer  are  exposed  to  loss  from  the 
effects  of  the  weather,  or  the  attacks  of  insects  or  disease,  he  can  find 
no  surer  money  crop  than  the  growing  of  small  fruits  for  market.  For 
this  purpose  any  open,  well-drained  soil  can  be  used. 

Whether  for  home  use  or  market,  the  Orescent  seedling,  Capt, 
Jack  and  Cumberland  Triumph  are  the  most  profitable  strawberries. 
Wilson  is  valuable  for  shipment,  and  Ohas.  Downing  would  be,  per- 
haps, best  of  all  were  it  not  liable  to  attack  by  rust.  Whether  planted 
in  April,  August  or  October,  the  soil  should  be  constantly  stirred  dur- 
ing the  first  season.  Mulching  should  be  applied  as  soon  aa  the  ground 
freezes.  This  will  prevent  injury  by  freezing  and  thawing  in  the 
winter.  Keep  the  berries  clear,  and  check  the  evaporation  of  water 
from  the  soil.  Great  attention  should  be  given  to  the  picking;  aa 
green  berries,  stems  and  leaves  in  the  boxes  will  lessen  the  price. 

Raspberries  and  blackberries  require  about  the  same  care  as  straws- 
berries. 

The  best  red  raspberries  in  Missouri  are  Turner  and  Thwack; 
Marlboro  promises  well.  The  best  black  caps  are  Hopkins  and  Son- 
began  for  early,  and  Gregg  for  late. 

The  only  blackberries  that  succeed  are  Snyder,  Taylor's  Prolific 
and  Western  Triumph. 

The  application  of  ashes,  ground  bone  and  decomposed  manure 
has  become  necessary  for  a  good  crop  of  fruit,  and  for  the  healthy  de- 
velopment of  the  plants. 

Prof.  Sanborn  followed  Prof.  Taft  in  an  illustrated  talk  on  the 
plow  and  plowing,  with  cuts  of  many  ancient  agricultural  processes. 

In  addition  to  the  remarks  made  on  this  subject  at  Marshall,  the 
speaker  considered  several  new  points  in  his  talk.  In  the  hanging  of 
a  plow  he  said  that  few  plows  were  correctly  handled.  The  line  of 
draft,  the  speaker  said,  was  from  the  center  of  r^istance  on  the  plow^ 
and  should  always  strike  the  bridle  without  a  tendency  to  either  ele- 
vate or  depress  the  plow  beam,  as  this  caused  the  plow  to  draw  harder 
and  to  do  poorer  work ;  a  plow  in  the  hands  of  any  but  a  skillful  work- 
man will  draw  easier  with  a  little  wheel  or  truck  under  the  end  of  the 
beam.  * 

The  adjustment  of  the  coulter  is  also  a  delicate  matter,  as  increased 
draft  will  follow  an  improper  adjustment.  The  speaker  said  he  had 
been  eiiperimenting  in  these  directions  and  would  give  the  exact  re- 
sults to  the  public,  soon.  He  also  found  that  a  plow  would  draw  a 
depth  to  which  it  is  fitted,  to  better  .advantage  than  any  other  depth  ; 
hence  in  purchasing  plows,  those  should  be  sought  adapted  to  the  depth' 
we  choose  to  plow.    The  depth  of  plowing  must  be  always  governed 
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by  the  character  of  our  soil.  A  light,open  soil,  non-retentive  of  water, 
a  soil  that  is  thin,  or  having  but  little  agricultural  soil,  should  be 
plowed  shallow.  Soils,  also,  that  have  loi^g  been  plowed  shallow,  or 
whose  sub-soil  is  acid,  must  be  plowed  deeper,  very  slowly  or  half  an 
inch  deeper  yearly.*  On  good  soil,  drained  if  needing  drainage,  and 
whose  under-soil  is  open  enough  to  the  air  to  be  sweet,  he  would  plow 
seven  to  eight  inches  deep.  As  the  roots  of  plants  are  near  the  sur- 
face, it  is  seldom  desirable  to  plow  deeper  than  the  soil  can  be  made 
rich.  In  laying  out  ground  for  plowing,  to  have  good  furrows,  the 
speaker  divided  the  ground  into  three  sections,  and  advised  plowing 
the  two  outside  sections  first,  and  then  the  center  section ;  by  this 
means  but  one  level  furrow  is  made. 
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The  third  of  the  series  of  Missouri  Farmer's  meeting,  was  held  ii> 
Lewiston,  Lewis  county,  Mo.,  beginning  with  a  night  session,  Dec.  23rd. 
The.'meeting  was  held  in  Qraige  Hall,  and  was  called  to  order  by 
Prof.  J.  W.  Sanborn,  who  described  how  the  State  Board  of  Agricul- 
ture was  constituted,  why  it  was  created,  what  its  work  was,  and  the^ 
purpose  in  view  when  the  meetings  were  inaugurated. 

Mr.  J.  H.  La  Rue,  of  La  Belle,  was  chosen  chairman.  He  thanked 
the  audience  for  choosing  him.  He  was  only  a  plain,  practical  farmer^ 
not  one  of  the  '^  kid  glove  "  sort.  He  said  he  had  done  his  part  to  have 
a  good  meeting,  but  was  disappointed  at  the  small  number  present. 

[Prof.  L.  R.  Taft  who  was  the  first  on  the  programme,  discussed 
small  fruits,  much  as  at  the  Palmyra  meeting.  See  page  291  ]  His  talk 
called  out  a  good  many  questions. 

Quef. — What  is  the  best  time  to  prune  blackberries? 

Ans.— Any  time  from  now  on. 

Ques. — When  should  we  remove  the  canes? 

Ans. — Immediately  after  they  are  done  bearing. 

Ques. — Is  it  necessary  in  renewing  a  strawberry  bed,  to  plant  on 
new  land,  or  will  it  do  to  plant  on  the  old  bed  ? 

Ans. — It  is  best  to  plant  on  new  land. 

Ques. — Some  claim  that  the  foliage  should  be  picked  off  of  grape 
vines  to  hasten  and  improve  the  ripening  of  the  fruit.    Is  this  right  f 

Ans. — It  will  hasten  the  ripening,  but  hurt  the  vines  and  injure 
the  quality  of  the  grape. 

Ques. — How  can  we  grow  English  gooseberries  ? 

Ans. — It  is  almost  impossible  to  grow  them  in  this  climate.  It 
must  be  cool  and  moist  for  both  gooseberries  and  currants.  On  the 
north  side  of  a  tight  fence  is  a  good  place. 

Ques. — Will  sulphur  kill  rust  ? 

r _ . — . .  _ 

From  ^*Colman'8  Rural  World.'*  ♦  i     ^^^i^ 
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Ans. — When  on  the  surface  it  will,  but  when  in  the  tissue  of  the 
plant  it  is  not  effective. 

Ques. — Does  it  make  any  difference  whether  the  planting  is  done 
in  the  light  or  the  dark  of  the  moon  ? 

Ans. — I  don't  take  any  stock  in  "  moon  "  theories. 

Some  in  the  audience  were  not  sure,  but  that  the  moon  had  much 
influence  on  vegetation  and  other  matters  of  the  earth,  while  others, 
in  view  of  the  fact  that  many  believers  in  "  moon-shine  "  held  just 
opposite  views  as  to  the  effect,  did  not  believe  in  it. 

Prof.  Sanborn  then  occupied  the  attention  of  the  audience  with 
some  interesting  remarks  on  plows  and  plowing,  following  which  he 
showed,  with  the  aid  of  a  lantern,  cuts  of  plows  of  the  most  ancient 
type  and  those  of  more  improved  pattern. 

He  showed  that  as  the  world  had  advanced  in  civilization  the 
plows  had  improved,  so  that  the  world's  progress  was  marked  by  im- 
provement in  plows.  Following  the  evolution  of  the  plow  down  to 
the  present  time,  it  was  found  that  only  a  few  years  back  of  the  pres- 
ent time,  plows  were  in  use  which  would  now  seem  very  ancient. 
There  were  men  in  the  audience  who  had  plowed  with  wooden  mold- 
board  plows. 

Among  the  pictures  projected  upon  the  screen,  were  some  repre- 
renting  harvest  scenes  of  two  thousand  years  ago,  and  in  them  was 
seen  the  reaping  hook,  which  was  essentially  the  same  tool  that  was  in 
use  within  the  memory  of  most  of  those  present. 

In  one  scene,  grain  was  being  trodden  into  the  ground  by  driving 
flocks  of  sheep  and  goats  over  the  freshly  sown  field. 

Mr.  La  Rue  said  he  had  seen  grain  covered  in  the  same  way  in 
California. 

These  facts  show  how  rapid  has  been  the  progress  of  agricultuie  in 
the  last  fifty  years.  Many  do  not  realize  what  wonderful  progress  has 
been  made  in  this  direction,  and  such  are  in  danger  of  being  left  be- 
hind in  the  onward  march  of  civilization. 

A  knowledge  of  what  has  been  done  in  the  past  enable  us  to  ap- 
preciate our  conditions,  and  stimulates  us  to  press  on  and  take  a  proper 
place  in  the  world. 

The  lecture  and  the  illustrations  were  much  appreciated  by  the 
audience. 

At  the  beginning  of  the  morning  session  of  Dec.  29th,  Prof.  San- 
born made  a  few  remarks  concerning  the  benefit  to  be  derived  by 
farmers  from  agricultural  papers,  and  said  as  good  advice  as  he  could 
give  to  farmers  would  be  to  take  some  good  paper.  Papers,  he  said, 
were  the  college  of  the  masses. 
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He  then  went  on  to  speak  of  the  objects  he  had  in  view  io  his 
work  as  Secretary  of  the  State  Board  of  Agriculture,  and  through  bis 
connection  with  the  State  Agricultural  Oollege. 

Man  was  the  highest  object  of  creation  and  the  intellectual  past 
was  superior  to  the  physical ;  hence  those^  industries  that  called  for 
the  largest  amount  of  intelligence  were  respected  and  looked  up  to. 
There  wbs  a  time  when  there  was  a  land  aristocracy,  now  it  is  the  aris- 
tocracy of  the  intellect.  Many  of  our  grandest  ideas  and  improve- 
ments have  been  built  upon  the  natural  sciences,  and  so  must  agricul- 
ture, as  this  is  dependent  on  them.  The  farm  opens  up  the  grandest 
opportunities  for  the  development  of  the  intellect.  The  farmer  is  sur- 
rounded by  animate  nature,  and  the  life  he  leads  is  favorable  for  the 
development  of  the  moral,  physical  and  mental  natures.  All  the 
sciences  needed  by  the  scholar  are  needed  by  the  farmer.  When  fully 
developed,  this  calling  gives  the  most  rounded  and  complete  man- 
hood. 

There  are  now  probably  two  thousand  men  engaged  in  studying 
the  science  of  agriculture,  and  trying  to  find  out  the  underlying  laws. 

We  are  now  more  especially  engaged  in  the  development  of  the 
economic  welfare  of  farmers. 

Said  the  Speaker :  ''  I  see  before  me  men  who  are  capable  of  three 
times  as  much  mental  effort  as  they  are  using  in  their  business,  and 
the  farms  of  the  State  are  not  producing  one-fourth  as  much  as  they 
are  capable  of  doing.  11.8  bushels  of  wheat  per  acre,  26  of  corn,  27  of 
oats,  and  a  little  over  one  ton  of  hay,  what  the  State  is  now  producing, 
is  far  short  of  what  can  be  grown.  These  figures  do  not  represent 
$1.00  per  day  for  the  farmer,  for  labor  expended. 

*'  We  have  been  improving  our  machinery  until  we  have  the  best 
in  the  world,  but  have  not  improved  our  methods  of  farming.  We  now 
have  no  system,  and  must  adopt  one  which  will  upbuild  rather  than 
tear  down  our  land. 

"  To  bring  about  this  end  there  should  be  adopted"  a  wise  system 
of  rotation  of  crops,  suited  to  the  conditions  of  the  farm.  Among  the 
many  reasons  given  for  adopting  rotations  of  crop,  the  following  were 
among  the  most  obvious  :  Different  plants  require  of  the  plant-food 
existing  in  the  soil,  different  proportions.  Different  plants  feed  in  dif- 
ferent areas  of  the  soil,  some  deep  and  some  shallow ;  thus  if  the  crops 
are  varied,  the  soil  is  less  rapidly  exhausted.  Maturing  at  different 
times,  a  variety  of  crops  distributes  the  farm  labor  more  evenly 
through  the  year,  and  hence  better  culture  can  be  given  to  the  crop. 
Better  crops,  and  a  greater  variety,  and  a  larger  quantity  of  food  can 
be  grown,  which  will  allow  more  stock  to  be  kep  t,  from  which  more 
manure  can  be  made  with  which  to  enrich  the  lan4itizedby^^OOQlC 
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*"  Plenty  of  manure  is  the  sheet  anchor  of  success  in  farming,  and 
to  get  thie  we  must  feed  our  straw  and  corn  fodder.  ^When  properly 
saved  and  fed,  these  have  a  feeding  value  but  little  less  than  that  of 
hay." 

Prof.  L.  R.  Taft  gave  a  talk  on  orcharding.  [For  the  substance  of 
his  talk  see  page  289.] 

After  the  paper  was  read,  it  was  asked  if  axle  grease  was  good  to 
keep  borers  out  of  apple  trees. 

Ans. — It  may  be  good,  but  I  don't  like  any  oil  about  a  tree. 

Ques. — Is  it  true,  as  claimed  by  some  agents,  that  root-grafted  trees 
do  not  form  a  tap  root  ? 

Ans. — Yes,  although  in  digging  seedlings  the  (ap  root  is  usually 
cut,  and  none  is  afterwards  formed. 

Ques. — Would  you,  in  setting  out  apple  trees,  incline  them  to  the 
'southwest  to  protect  the  trunks  from  the  sun  ? 

Ans. — No,  as  they  would  then  be  more  exposed  to  the  north  winds. 
It  is  better  to  protect  the  trunks  from  the  sun  by  boards  nailed  together 
forming  a  Y  shaped  trough. 

The  meeting  was  now  adjourned  to  meet  after  dinner  in  the  church. 
A  series  of  meetings  were  in  progress  in  the  church,  but  they  were 
kindly  suspendeded  for  the  afternoon,  so  that  the  closing  session  of 
the  Farmers'  Meeting  could  be  held  there,  as  the  Grange  flail  was  not 
large  enough  to  accommodate  all  who  wished  to  attend. 

When  the  audience  was  assembled  for  the  afternoon  session.  Prof. 
Sanborn  made  some  remarks  on  stock  feeding.  He  showed  how  im- 
portant this  branch  of  agriculture  was,  both  to  the  world  as  a  source  of 
food  supply,  and  also  as  a  means  of  consumption  of  the  products  of 
the  farm  and  returning  to  it  a  supply  of  fertilizing  material.  The  im- 
portance of  shelter  for  stock  was  dwelt  upon,  and  the  speaker  showed 
that  money  invested  in  barns  would  pay  a  good  interest,  in  food  saved 
and  increased  gain,  flay  and  corn-fodder  sheltered  from  the  weather 
were  worth  more  than  when  exposed. 

Stock-feeding  in  all  its  details  is  a  most  complex  science,  yet  the 
fundamental  principles  are  such  that  anyone  of  ordinary  intelligence 
can  understand  and  apply  them. 

Dr.  Paquin,  the  State  Veterinarian,  was  introduced.  He  explained 
his  oflScial  position,  and  then  proceeded  to  speak  of  some  of  the  pre- 
vailing diseases  among  domestic  animals. 

fle  described  hog  cholera,  among  others.  [For  the  substance  of 
the  Doctor's  talk  on  this  subject,  see  page  215]. 

Other  diseases  were  spoken  of,  and  many  questions  asked  that 
drew  out  many  important  points. 
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Judge  Anderson  of  Canton,  Mo.,  was  called  upon  to  address  the 
meeting,  and  with  some  reluctance  consented.  Though  a  lawyer,  he 
had  some  experience  at  farming.  He  did  not  claim  to  be  as  good  a 
farmer  as  Dr.  Sanborn.  "  Mister,  not  Doctor,"  interrupted  Prof.  S. 
"  Excuse  me,"  said  the  Judge,  ^'  *  professor'  had  become  rather  monoto- 
nous around  here,  so  I  thought  I  would  say  '  doctor.' "  Continuing  his 
remarks,  while  he  did  not  rank  himself  as  a  farmer  as  high  as  Prof.  S., 
yet  he  somewhat  doubted  the  ability  of  the  Professor  to  obtain  the 
crops  indicated  by  his  figures.  '^  Yet  seriously,"  he  said,  "  all  that  the 
Professor  has  said  is  true,  and  the  time  has  come  when  we  must  have 
a  careful  and  a  better  system  of  farming  here  in  Lewis  county"  The 
Judge  continued  his  remarks  in  a  pleasant  way,  much  to  the  pleasure 
of  the  audience,  and  in  relating  some  personal  experience,  declared  in 
response  to  a  question,  that  the  family  relation  was  the  foundation  of 
all  successful  farming. 
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De  Soto,  December  29th,  1885. 
Met  at  10  A.  M. 
President  Eshbaagh  in  the  chair. 

Speakers  present: 

G.  E.  Morrow,  Prof,  of  Agriculture,  University  of  Illinois ; 

Judge  Thomas  of  De  Soto ; 

Hon .  H.  Eshbaa  gh ; 

J.  W.  Sanborn,  Prof,  of  Agriculture,  University  of  Missouri ; 

L.  R.  Taft,  Prof,  of  Horticulture,  University  of  Missouri; 

jDr.  Paul  Paquin,  State  Veterinarian. 

The  Board  was  welcomed  in  an  appropriate  speech  by  Judge 
Thomas  of  De  Soto. 

President  Eshbaugh  opened  the  meeting  by  a  general  talk  on  the 
work  of  the  Board. 

The  first  speaker  introduced  was  Prof.  L.  R.  Taft,  who  spoke  on 
orcharding.  The  substance  of  his  address  will  be  found  on  pages  289 
to  291. 

Quite  a  discussion  followed  this  address, 

Mr.  Heiney — What  is^he  cause  of  bitter  rot? 

Prof.  Taft — Too  much  water  about  the  roots  may  be  the  cause.  In 
such  case,  drainage  would  be  a  remedy.  Gad  fly  may  often  be  the 
cause  of  this  trouble.  Mineral  manures  often  remedy  or  prevent  the 
trouble.  * 

Mr.  Heiney — I  have  heard  that  a  piece  of  iron  driven  into  the  tree 
would  effect  a  cure. 

Prof.  Taft — Keep  out  nails,  and  apply  copperas,  guano  or  ashes. 

Mr.  Heiney — How  much  ashes  ? 

Prof.  Taft — One  peck  to  two  bnshels. 

Ques. — How  deep  and  how  far  apart  should  young  trees  be 
planted  ? 

Prof.  Taft — ^That  depends  upon  the  soil ;  but  generally  a  foot  deejv 
and  ten  feet  apart. 
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Ques. — When  is  the  best  time  to  plant? 

Prof.  Taft — That  will  depend  upon  the  character  of  the  soil ; 
whether  wet  or  dry.  If  the  soil  be  wet,  it  is  beet  to  plant  in  the  spring. 
It  is  a  good  plan  to  heel  in,  in  the  fall,  and  get  roots  calloused  over,  and 
plant  in  spring. 

Ques. — When  should  the  tree  be  washed  for  borers  ? 

Prof.  Taft — In  May  ;  use  soap  or  lye. 

Ques. — What  proportion  of  Paris  green  should  be  used  for  the 
leaves  of  trees,  to  destroy  insects  ? 

Prof.  Taft — One  teaspoonful  per  gallon  of  water,  less  for  peaches. 

Mr.  Eshbaugh — How  would  you  make  cabbage  head  when  back- 
ward about  heading?  I  was  told  by  an  old  lady  to  use  salt  in  such 
cases. 

Prof.  Taft— I  found  salt  good. 

Adjourned  to  1  p.  m. 


AFTERNOON  SESSION. 

The  Secretary  opened  the  meeting  by  a  talk — The  Changes  Now 
Demanded  in  Our  Farming. 

Prof.  Geo.  E.  Morrow  was  now  introduced,  and  spoke  upon 
OUR  FARMING— CONDITION  AND  OUTLOOK, 


Abstract  op  Address  By  G.  E.  Morrow. 

Professor  of  Agriculture^  University  of  Illinois, 


The  farmers  of  the  United  States  do  well  to  magnify  their  calling. 
It  is  the  chief  industry  of  the  Nation,  and  must  long  continue  to  be 
such.  The  saying  of  one  of  our  most  thoughtful  writers,  that  "the 
test  of  National  welfare  is  the  intelligence  and  prosperity  of  the  far- 
mer," is  peculiarly  true  in  our  own  Nation. 

The  rapidity  of  the  growth  of  this  industry,  especially  in  the  West, 
is  marvelous.  In  fifteen  years  the  acreage  devoted  to  cereals  is  esti- 
mated to  have  increased  over  90  per  cent.    Fully  half  of  all  the  wheat 

and  corn  grown  in  the  United  States  is  produced  west  of  the  Missis- 
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sippi  river.  The  aggregate  of  our  cereal  crops  for  1886,  is  estimated  at 
not  far  from  3,000,000,000  bushels.  Notwithstanding  the  rapid  increase 
of  population — now  probably  1,750,000  per  year,  each  year — with  equal 
average  yield — ogives  us  a  larger  surplus  of  farm  products  for  exporta- 
tion. Not  only  do  our  farms  feed  our  own  people  but,  in  recent  years, 
they  have  furnished  more  than  three  fourths  of  all  the  exports  to  for- 
eign lands. 

In  the  general  past  a  fair  return  has  been  the  rule  with  farmers. 
The  circumstances  have  been  favorable.  Fertile  lands,  in  desirable 
climates,  have  been  offered  almost  without  price.  These  lands  have 
rapidly  appreciated  in  value,  so,  that  the  farm,  obtained  almost  as  a 
gift,  often  has  come  to  be  worth  thousands  of  dollars  in  a  decade  of 
years.  Thousands  of  the  peasantry  of  foreign  lands,  with  little  money, 
little  business  training,  little  education  and  with  no  knowledge  of  the 
soil,  the  climate,  or  the  crops  of  the  country  have  risen  from  poverty 
to  fair  wealth  within  a  quarter  of  a  century. 

If  adaptation  to  circumstances  be  a  test  of  worth,  the  farming  of 
the  United  States,  as  a  whole,  does  not  deserve  the  reproach  so  often 
put  upon  it.    There  is  not  only  excuse  for  many  practices  often  com- 
plained of,  but  these  practices — faulty  indeed  if  used  in  other  lands — 
to  often  have  been  dictated  by  good  judgment. 

Our  farming  should  be  good,  for,  as  a  class,  our  farmers  are  not 
surpassed  by  their  fellows  in  any  other  land,  in  intelligence,  enterprise,, 
readiness  in  adaptation,  shrewdness  in  planning,  willingness  to  learn 
frohi  the  experience  of  others  or  by  personal  experiment.  Their  needs 
have  made  them  ready  to  invent,  and  to  adapt  to  new  uses  that  which 
has  already  been  found.  Fortunately  most  of  them  have  been  obliged 
to  combine  in  one  person,  the  superintendent  and  the  laborer. 
Through  those  who  have  come  from  other  lands  or  different  portions 
of  our  own,  the  practice  in  almost  every  region  has  been  greatly 
affected  by  the  adaptation  of  the  best  of  the  practice  of  many  other 
regions. 

As  yet  we  are  mainly  a  nation  of  land  owners.  Of  the  4,000,000- 
farms  in  the  United  States  in  1880,  almost  three  out  of  four  were  tilled 
by  their  owners.  Aside  from  the  great  ranches  of  the  farther  west,  we 
are  yet  a  nation  with  moderate  sized  farms — the  average  steadily  grow- 
less.  The  average  size  of  the  farms  of  the  whole  county  in  1880  was 
134  4cres,  against  163  in  1870,  and  199  in  1860.  This  reduction  has 
been  going  on  in  almost  every  State.  Only  one  farm  in  thirty-eight 
is  over  500  acres  in  extent.  Naturally  our  methods  have  been  simple. 
Labor  has  been  high-priced ;  the  soil  new  and  fertile.  Often  we  have 
looked  more  to  an  advance  in  the  price  of  the  land  than  to  a  profit- 
from  6ur  annual  crops.  i    r\r\n\i> 
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In  one  sense  of  the  term  we  have  had  no  "farming-class."  Not 
only  has  it  been  the  exception  rather  than  the  rale  that  a  farmer  should 
spend  his  life  on  one  farm,  but  vast  numbers  of  farmers  have  engaged 
in  other  callings,  and  very  many  of  those  now  tilling  the  soil  have 
given  a  part  of  their  lives  to  labor  in  other  occupations. 

As  they  look  over  the  past  and  take  note  of  the  present,  the  far- 
mers of  the  United  States  may  well  feel  fairly  content  with  what  has 
been  accomplished,  and  with  their  condition.  There  have  been  times 
of  marked  depression ;  of  late  farm  profits  have  been  small ;  but  the 
average  farmer  has  much  for  which  to  be  thankful,  and  not  a  little 
concerning  which  he  may  feel  a  justifiable  pride.  Mistakes  have  been 
made,  some  of  them  serious,  but  much  that  has  been  severely  criti- 
cized has  not  only  been  excusable,  but  has  been  the  best  thing  practi- 
•oable  under  the  conditions. 

Almost  without  exception  there  is,  or  has  been,  some  reason  for 
the  opinions  or  practices  of  large  numbers  of  fairly  intelligent  men 
free  to  do  and  to  think  as  they  please.  The  farm  practice  of  most  sec- 
tions of  our  country — although  faulty  in  many  respects— is  better 
adapted  to  the  conditions  there  found  than  would  be  the  systems  foi- 
Jowed  in  other  portions  of  the  country. 

It  is  true,  however,  that  the  mass  of  farmers  are  overly  conserva- 
tive. This  is  less  true  of  American  farmers  than  of  those  in  most  other 
lands,  but  even  here  we  often  fail  promptly  to  recognize  that  the  con- 
ditions which  made  our  practice  wise  when  adopted,  have  passed  away. 
In  this  age,  men  live  faster  than  in  former  times.  In  this  country 
we  live  faster  than  do  men  of  other  lands.  In  all  history  there  are  few 
things  more  wonderful  than  the  rapidity  of  the  development  of  this 
•country.  In  a  half,  a  third,  a  fourth  of  a  century  great  States  have  been 
made  from  wild  prairies  or  wilder  forests.  Sparsely  populated  regions, 
with  lands  to  be  had  for  the  asking,  where  the  hardy  pioneer  farmers 
suflFered  from  failure  of  food  supply  or  found  themselves  unable  to  dis- 
pose of  a  small  surplus,  are  now  thickly  settled,  with  high-priced  lands 
and  ready  means  for  transporting  the  farm  products  to  almost  any 
market.  The  comforts,  many  of  the  luxuries,  and  some  of  the  evils  of 
•civilization  have  come  where  a  generation  back,  agriculture,  trade  and 
commerce  were  unknown. 

The  supply  of  good  tillable  land  belonging  to  the  government  is, 
•comparatively,  nearly  exhausted.  In  many  western  States,  farm  lands 
are  already  held  at  such  prices  as  makes  it  difficult  for  a  young  man 
without  money  save  that  which  he  can  earn,  to  become  a  land  owner. 
The  number  and  percentage  of  tenant  farmers  will  probably  largely 
lincrease.    The  land-owning  class,  almost  certainly,  will  become  a  more 
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and  more  inflaential  class,  and  the  ownershtp  of  farm  lands  as  a  perma- 
nent investment  will  have  greater  attraction  for  men  of  wealth. 

The  competition  to  which  farmers  are  subjected,  ia  much  more 
keen  than  formerly.  The  development  of  great  systems  for  transpor- 
tation has  been  such  that  the  average  farmer  of  the  United  States  not 
only  finds  himself  in  competition  with  those  in  far  distant  States,  but 
with  those  in  far  distant  lands.  Already  it  is  a  question  of  pressing 
importance  whether  we  can  find  a  satisfactory  market  for  some  of  our 
^reat  staples  in  farm  products.  The  margin  of  profit  between  cost  and 
celling  price  promises  to  be  less  than  in  the  past.  Yet,  as  the  price  of 
farm  lands  advance  and  the  rate  of  advance  becomes  less,  it  becomes 
increasingly  important  that  the  farmer  look  to  a  profit  from  the  sale 
of  his  products  rather  than  from  an  advance  in  the  price  of  his  land. 

Success  in  farming  will  not  so  certainly  be  the  rule  in  the  future 
as  in  the  past.  More  of  effort,  of  skill,  ot  training,  will  be  necessary. 
The  problems  to  be  solved  will  be  more  complicated.  It  will  be  more 
•difficult  to  win  success,  but  it  will  mean  more,  be  worth  more,  to  suc- 
ceed. Farm  practice  must  change  to  meet  these  rapidly^changing 
oonditions.  It  is  not  wise  to  adopt  every  new  system,  but  it  is  folly  to 
•cling  to  methods  no  longer  suited  to  our  surroundings.  In  the  middle 
way  lies  safety,  but  better  go  near  the  overly  enthusiastic  disciple  of 
the  new  modes  than  to  fall  back  into  the  ranks  of  the  ^'  old  fogies." 

With  decreasing  margin  for  profit  it  will  be  increasingly  important 
for  farmers  to  make  full  and  constant  use  of  their  capital,  most  of  all 
of  their  land.  Farm  land  was  made  to  be  used  and  need  not  be  per- 
•ceptibly  injured  by  use.  On  low  priced  lands,  doubling  [in  value  in 
one  to  five  years,  interest  and  taxes  count  for  but  little.  On  high- 
priced  lands,  almost  stationary  in  value,  these  expenditures  are  im- 
portant. Only  from  well  cultivated  lands  can  they  be  repaid.  In 
1880  nearly  47  per  cent,  of  the  lands  in  farms  in  the  whole  country 
were  uncultivated.  Of  all  the  States,  Illinois  had  the  smallest  per- 
oentage  of  uncultivated  lands  in  her  farms ;  but  even  here  17.5  of 
•each  100  acres  in  farms  was  unimproved;  in  Missouri,  about  40;  in 
Wisconsin,  over  40;  in  the  Southern  States,  from  50  to  70. 

So  too,  there  must  be  more  constant,  and  more  widely  planned 
use  of  the  labor  of  self,  of  employes,  of  teams,  and  of  the  machinery. 
Other  things  being  equal,  that  system  of  farming  which  requires  the 
most  labor  and  skill  will  give  largest  profits. 

Specialties  will  be  best  for  some  men  and  some  localities,  but 
•dividing  of  products  will  be  safest  and  best  for  most  farmers  or  indi- 
viduals, and  for  most  agricultural  regions. 

Animal  husbandry,  in  some  of  its  forms,  will  hold  a  continually 
increasing  importance  in  our  farming  systems,  because  rearing  aud 
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feeding  farm  animals  enable  the  farmer  to  make  use  of  lands  and 
products  otherwise  nearly  or  quite  unused;  enable  him  to  reduce  the 
bulk  of  his  surplus  for  export,  making  it  better  suited  for  transporta- 
tion ;  enable  him  to  retain  much  more  of  his  produce  on  the  farm,  thu& 
better  preserving  its  fertility;  enable  him  the  better  to  have  a  de- 
sirable rotation  of  crops  and,  usually,  to  more  equally  distribute  the 
necessary  labor  throughout  the  year.  The  continuous  growth  of  only 
one  grain,  or  of  all  the  cereals,  as  the  chief  or  sole  reliable  products  of 
the  farm,  will  become  less  common.  What  we  may  call  the  commer- 
cial side  of  farming, — the  how,  when  and  where  to  sell  and  buy, — will 
become  more  and  more  an  important  and  complicated  part  of  the 
business.  The  farmer  should  always  be  a  manufacturer  rather  than  a 
merchant  or  speculator;  should  be  a  ''  producer"  rather  than  a  ''  deal- 
er," but  no  skill  in  production  will  make  amende  for  ignorance  or 
carelessness  as  to  disposal  of  farm  crops. 

More  than  in  the  past,  farmers  must  study  economical  production. 
The  cost,  rather  than  the  possibility  of  production,  must  determine 
how  large  shall  be  the  yield  per  acre  or  the  weight  per  animal  grown 
by  the  farmer. 

Farming  is  a  business.  It  has  always  needed  to  be  learned.  How 
to  be  a  successful  farmer  never  comes  to  any  man  by  intuition.  Ob- 
servation, study,  experience,  always  have  been  and  always  will  be 
necessary  in  order  to  succeed  in  farming.  As  the  business  becomes 
more  complicated  and  the  competition  more  close,  there  will  be  needed 
a  more  careful  preparation  for  the  work.  He  who  would  make  a  no- 
ticeable success  must,  somehow,  be  above  the  average,  and  the  aver- 
age of  intelligence  and  skill  is  advancing. 

Education  and  good  training  do  help  in  the  struggle  for  success^ 
Americans  recognize  this.  A  danger  is,  that  we  will  be  content  to 
give  our  children  only  such  advantages  as  we  had,  unmindful  of  the 
greater  need. 

The  farm  is  the  best  of  all  schools  in  which  to  learn  the  art  of 
farming— skill  in  doing  the  work.  Farmers  ought  to  teach  by  word  as 
well  as  by  suggestion.  The  agricultural  meeting,  for  discussion  or  for 
showing  products,  may  be  a  most  useful  school.  The  agricultural  pa- 
per is  the  most  readily  effective  and  far-reaching  means  of  teaching 
in  this  line.  The  despised  agricultural  book  sometimes  has  much 
value. 

In  the  schools  proper,  very  much  can  be  done  to  prepare  the  boy 
to  be  a  successful  farmer.  The  public  school  is  the  foundation.  In 
other  lands  there  are  those  who  hold  it  a  mistake  to  teach  farm  labor- 
ers even  to  read  and  write.    We  are  only  a  little  less  narrow  if  we^ 
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draw  the  line  as  to  what  is  desirable  for  the  farmer  at  Anything  less 
than  what  it  is  practicable  to  give.  Not  all  knowledge  is  equally  val- 
uable, but  we  may  make  a  grave  mistake  if  we  insist  that  education  for 
the  farmer  must  be  exclusively  what  we  call  "  practical."  The  trained 
mind  is  more  important  than  the  trained  hand  and  more  valuable  than 
the  undisciplined  mind  filled  with  "  practical  knowledge."  The  value 
of  a  truly  practical  education  can  scarcely  be  overestimated,  but  there 
should  be  a  good  foundation  for  it.  There  is  a  growing  appreciation  of 
the  value  of  schools  for  special  training.  Training  schools  for  the  law 
or  for  medical  practice  have  scores  of  students  now,  where  they  had  one 
not  many  years  ago.  Rarely  is  there  a  demand  for  that  which  requires 
effort  of  body  or  mind  until  there  is  a  clearly  recognized  need  of  it. 
Farmers  generally  have  not  felt  there  was  any  especial  need  for  especial 
education  for  the  farm  in  schools  for  the  people,  and  there  has  not 
been  and  is  not  a  real  demand  for  such  education.  There  is  wide- 
spread criticism  of  our  public  schools,  medical  schools  and  law  schools. 
But  these  are,  none  the  less,  thronged  with  students.  There  is  much 
criticism  of  our  agricultural  schools,  but  nowhere  in  all  the  land  is 
there  a  school  crowded  |with  students,  who  are  there  chiefly  because 
they  can  be  taught  about  farming.  The  time  has  now  come  when  it 
will  "  pay"  to  send  young  men  intending  to  be  farmers  to  agricultural 
schools.  None  of  these  can  "  make  "  farmers.  Any  of  them  can  give 
valuable  help  toward  snccess  in  the  business.  There  is  a  wide  range 
of  study  any  part  of  which  may  be  of  great  value  to  the  farmer. 

Farmers  are  men,  as  well  as  tarmers.  In  this  country  they  have 
all  the  privileges  and  obligations  of  citizenship.  There  is  complaint 
of  their  lack  of  influence.  Neither  declaiming  about  this  nor  lament- 
ing it,  will  bring  influence.  The  rule  is  that  men  who  fit  themselves 
to  exert  influence  and  quietly  manifest  that  fitness  are  those  who  wield 
influence.  The  nation  will  neither  give  nor  deny  influence  to  farmers 
because  they  are  farmera-  In  the  long  run,  it  will  give  or  withhold  in 
accordance  with  their  fitness. 

It  seems  inevitable  that  we  are  not  to  be  free  from  the  evils  which 
have  come  to  other  nations  with  great  population  and  great  wealth. 
There  are  to  be  *' classes.''  The  men  with  education,  training,  skill, 
will  be  above  and  largely  separate  from  the  ignorant,  the  untrained 
and  the  unskilled.  It  is  wise  to  do  all  we  can  to  lessen  these  evils. 
A  first  duty  is  to  see  that  we  and  ours  have  every  possible  help  to  rise 
into  the  ranks  of  the  educated  and  skilled  workmen. 

There  does  not  seem  to  be  any  pressing  need  to  urge  men  to  be- 
come farmers.    If  any  boy  or  man  has  special  fitness  for  any  other 
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honorable  wo|Jc,  and  can  find  a  place,  let  hito  take  it.  There  is  need 
that  those  who  are  lo  be  farmers  shall  have  the  best  attainable  prepa- 
ration for  that  work.  With  such  preparation  and  with  a  genuine  in- 
terest in  their  work,  there  is  no  reason  to  look  with  despondency  on  the 
probable  lot  of  the  farmers  who  are  to  come  after  us. 

There  are  serious  questions  before  us,  but  we  can  look  with  hope 
to  the  future  of  our  country.  .  Few  things  will  do  more  to  insure  its 
continued  greatness  and  prosperity  than  to  have  its  largest  class  of  cit- 
izens intelligent,  land-owning,  working  farmers. 

Prof.  Morrow  was  followed  by  Dr.  Paul  Paquin,  who  spoke  upon 
the  diseases  of  domestic  animals.  (For  substance  of  his  address  see 
pages  213-225.) 

His  address  called  forth  numerous  questions. 

Auditor — Clover  seems  to  have  killed  a  horse  in  a  cevtain  field, 
and  cows  were  injured  by  bloating. 

Dr.  Paquin— Clover  bloats  more  than  other  green  foods,  and  some- 
times produces  asphyxia. 

Auditor — Pouring  water  over  the  loins  has  produced  apparently 
good  results. 

In  reply  to  a  question  concerning  hog  disease,  the  Doctor  pro- 
pounded the  germ  theory  of  its  origin,  in  cholera. 

Ques. — Is  not  filth,  etc.,  a  direct  cause  ? 

Dr.  P. — No,  it  is  due  to  a  living  organism. 

For  disinfection  the  Doctor  advised  sprinkling  and  washing  in- 
fected places  with  a  mixture  of  one  part  of  corrosive  sublimate  to  400 
parts  of  water. 

The  Doctor  cautioned  the  audience  never  to  drench  a  horse  through 
the  nostrils,  as  there  was  danger  of  producing  strangulation. 

Muriate  of  ammonia  was  recommended  for  stomach  indigestion 
in  horses. 

President  Eshbaugh  followed  with  an  important  elucidation  of  the 
necessities  of  our  farming,  of  which  the  following  is  a  synopsis  : 


IMPROVED  METHODS  IN  FARMING  DEMANDED. 


By  Hon.  H.  Eshbauqh. 


The  subject  of  Agriculture,  of  which  we  propose  to  speak,  is  too  vast 
and  extensive  in  its  ramifications,  to  permit  us  to  enter  into^jEmeral 
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details  in  the  short  time  alloted  us.  We  shall,  therefore,  only  invite 
your  attention  to  a  few  general  facts  connected  with  the  subject  of  the 
agriculture  of  the  present  day,  and  as  they  affect  not  only  the  farmer 
but  the  whole  people. 

Agriculture  is  the  first  calling  of  man^  to  till  and  dress  the  soil, 
is  a  Divine  injunction,  it  was  one  of  the  first  commands  of  the  Creator 
to  man,  and  is  the  most  important  of  all  vocations  and  professions ; 
there  are  none  that  outrank  it  in  age,  usefulness  and  importance.  It 
is  the  great  employer  of  labor,  the  furnisher  of  prosperity,  the  pro- 
ducer of  wealth,  the  creator  of  the  world's  happiness  to  mankind.  It 
supplies  the  material  for  food  and  raiment  for  the  Nations  of  earth ;  it 
is  the  support  of  all  enterprises;  it  is  the  creator  of  wealth  by  untold 
millions;  it  is  the  foundation  upon  which  Iree  government  rests. 

An  interest  possessing  such  power  for  usefulness,  and  capable  ot 
distributing  its  blessings  to  the  welfare  and  enjoyment  of  mankind^ 
truly  is  the  interest  of  the  whole  people. 

History  clearly  demonstrates  the  facts  that  progress  in  civiliza-' 
tion,  in  all  ages,  has  been  measured  by  agricultural  productions ;  ad- 
vancement of  the  human  race,  has  always  been  in  proportion  to  the 
advancement  of  agriculture. 

Superiority  in  intellect  and  prosperity  is  clearly  visible  in  every 
community  and  Nation  that  has  cared  for,  fostered  and  developed  its 
agricultural  interest,  want  and  degradation  is  as  readily  noticed  where 
agriculture  has  been  neglected. 

If  the  labor  of  the  husbandman  should  become  so  neglected  as 
not  to  be  exercised  daily,  or  the  earth  refuse  to  give  support  to 
growing  vegetation,  labor  would  go  unemployed  ;  the  merchant  would 
be  forced  to  close  his\ioor;  the  manufacturer  stop  his  machinery;  rail- 
roads suspend  operations,  and  the  rumbling  sound  of  the  moving  train 
and  warning  whistle  of  the  engine  be  heard  no  more  ;  the  ships  that 
now  float  on  rivers,  lakes  and  sea  would  be  moored  and  left  to  decay. 

But  with  agricultural  developments,  resulting  in  greater  and 
cheaper  productions,  all  industries  and  enterprises  would  not  only  be 
*  kept  in  motion,  but  pushed  to  active  prosperity.  It  is,  therefore,  ne- 
cessary for  the  benefit  of  all  classes,  that  the  agricultural  interest  should 
be  looked  after  and  cared  for,  and  its  votaries  encouraged  in  im- 
proved methods  of  agriculture,  so  as  to  make  its  production  more  suc- 
cessful. For  agricultural  prosperity  is  a  National  blessing;  and  its 
power  for  usefulness  general  in  its  character  and  distribution. 

Let  us,  as  farmers,  strive  earnestly  to  reach  the  improved  methods 
in  agriculture,  which  means  a  higher  type  of  farmer,  and  greater  cer- 
tainty of  profitable  results.  The  system  of  improved  agricultue  does 
not  only  mean  larger,  but  better  and  cheaper  productions.    For  cheap 
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production,  if  of  good  quality,  may  leave  a  profit  to  the.producer,  even 
at  a  low  price  in  the  market,  whereas  costly  production  may  be  sold 
at  a  loss  to  the  producer,  even  at  a  high  price. 

How  to  produce  cheaper  is,  therefore,  an  important  subject  for  con- 
sideration. It  would  be  unwise  to  attempt  this  by  harder  toil,  or  by  a 
greater  number  of  hours  of  labor  in  a  day,  or  by  overexertion  of  phy- 
sical powers  in  either  man  or  beast.  But  by  regular,  systematized 
plans  of  operation  in  farm  management,  so  as  to  accomplish  more  real 
service  in  less  time  and  to  better  advantage,  which  would  leave  more 
time  to  be  devoted  to  reading  and  studying  agricultural  science,  and 
thereby  become  more  practical  in  farm-work  and  its  management. 
For  practical  and  successful  farming,  the  mind  must  be  trained  and 
well  supplied  with  practical  food,  which,  by  developing  the  intellec- 
tual faculties  and  expanding  their  usefulness,  will  lead  to  system  and 
science  in  farm  operations. 

In  this  age  of  progress,  and  of  advancement  in  science,  arts,  litera- 
ture, mechanism  and  trade,  farmers  cannot  afibrd  to  remain  idle  and 
inactive ;  they  must  try  to  keep  pace  with  the  progressive  age  in  which 
they  live,  and  advance  with  the  changes  of  the  times,  which  only  an 
informed  mind  can  do.  loasmuch  as  successful  agriculture  depends  on 
intelligent  farming,  why  not  educate  for  farm  purposes  ?  What  we 
mean  by  educating  for  farm  purposes,  it  is  to  educate  the  present  farmer 
in  practical  and  economic  methods  of  farming,  and  the  coming  farmer 
in  the  science  of  agriculture.  The  best  way  of  achieving  this  end  is  to 
hold  frequent  meeting  of  farmers  in  school-houses  and  grange  halls,  for 
the  free  discussion  of  questions  pertaining  to  agriculture,  such  as  the 
following:  Systematizing  farm  work  to  best  advantage;  how  to  ac- 
complish most  with  least  labor  and  expense  ;  what  crops  are  best 
adapted  to  our  soil;  how  to  prepare  seed  bed ;  how  and  when  to  sow 
and  plant;  deep  and  shallow  plowing;  value  of  sub-soiling;  cultiva- 
tion of  crops  with  a  view  to  obtaining  a  yield  of  better  quality  without 
an  increase  oi  cost. 

Keeping  up  the  fertility  of  the  soil  is  an  important  factor  in  suc- 
cessful agriculture ;  it  iB  unwise  and  unprofitable  to  continue  the  old 
slip-shod  method  of  farming  until  the  productive  elements  in  the  soil 
become  exhausted,  or  even  reduce  to  half  or  quarter  yields.  It  is  the 
the  part  of  wisdom  to  strive  to  keep  the  fertility  of  the  soil  as  near  its 
full  capacity  in  productive  powers  as  is  possible.  Not  so  much  by  the 
application  of  patent  fertilizers,  many  of  which  are  of  but  little  value, 
and  others  of  which  cost  half  the  crop  is  worth,  but  by  improved  meth- 
ods of  farming— by  such  a  system  of  mixed-husbandry  as  will  enrich 
the  soil,  and  result  in  larger  yields  with  an  equal  amount.of  labor,  thus 
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giving  us  a  larger  net  profit.  The  cultivation  of  a  less  number  of  acres 
by  a  hifi;her  type  of  farming  would  be  less  expensive  and,  doubtless, 
more  profitable. 

For  a  system  of  mixed  husbandry  we  would  suggest  something 
like  the  following :  On  a  120-acre  tarm  take  15  acres  in  wheat;  16 
acres  in  oats ;  30  acres  in  corn ;  20  or  25  acres  in  meadow,  for  hay ;  36 
or  40  acres  in  pasture.  We  will  then  have  sixty  acres,  or  one  half  of 
the  farm,  in  cultivation ;  and  the  other  half  in  grass,  and  at  rest.'  Could 
not,  by  proper  culture  and  care,  the  yield  be  increased  say  on  wheat 
to  22  or  25  bushels  per  acre ;  oats  to  40  bushels  ;  corn'.to  35  bushels ;  hay 
to  two  or  two  and  a  half  tons  per  acre  j  the  pasture  on  35  or  40  acres, 
together  with  the  second  growth  of  meadow,  wheat,  oats  and  corn- 
stubble,  be  sufficient  to  pasture  from  forty  to  fifty  head  of  cattle  in 
summer;  the  hay,  together  with  the  straw  and  the  corn-fodder  cut  at 
at  the  right  time  (when  corn  is  in  the  dough  state)  and  properly  housed 
or  stacked,  be  sufficient  to  winter  the  same  number  of  cattle  in  grow- 
ing condition  ? 

This  yield  would  give  375  bushels  of  wheat ;  400  of  oats ;  1,060  of 
corn  ;  50  to  60  tons  of  hay  ;  20  tons  of  straw  ;  50  tons  of  corn-fodder; 
or  a  total  of  1,825  bushels  of  grain,  and  130  tons  of  winter  feed,  more 
than  is  needed  to  winter  the  fifty  head  of  cattle.  These  are  not  extrav- 
agant figures,  and  I  firmly  believe  them  to  be  within  easy  reach  of 
every  practical  farmer.  In  order  to  obtain  best  resulty  from  this  sys- 
tem of  mixed-husbandry  we  must  carry  the  practical  part  a  little  far- 
ther ;  we  may  sell  the  wheat  in  berry,  but  the  corn,  oats,  hay,  straw 
and  fodder  should  be  converted  into  beef,  pork,  mutton,  wool  or  dairy 
products.  This  gives  marketable  <products  at  different  seasons  of  the 
year;  and,  often,  advantage  in  the  markets.  In  mixed*farming,  under 
this  or  a  similar  system,  where  one -half  of  the  land  is  at  rest  and  im- 
proving, and  the  hay,  straw,  corn  fodder,  oats  and  corn  fed  to  stock 
growing  on  the  farm,  whether  cattle,  sheep  or  hogs,  we  manufacture 
one  of  the  best  fertilizers  for  building  up  soil  to  greater  productive-* 
ness,  thus  enhancing  its  value  from  year  to  year.  This  kind  of  farm 
management  would  be  systematic,  practical  and  economic;  it  would 
contribute  largely  to  pleasure  and  profit  in  farm  life,  and  be  a  safe- 
guard against  drudgery  and  loss. 

The  farmers  of  Missouri  cultivate  6,000,000  acres  in  corn  per  year; 
the  average  yield  is  less  than  twenty-seven  bushels  per  acre.  Oould 
not  this  yield — by  a  more  practical  and  improved  method  of  corn  cul- 
ture— be  increased,  say  even  five  bushels  per  acre,  without  much,  if 
any,  increased  expense  ?  Such  an  increase  per  acre  would  give  an  in- 
creased yield  of  30,000,000  bushels  for  the  State,  which,  at  forty  cents 
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per  bushel,  would  make  $12,000,000.  Divide  one  half  of  this  amount 
according  to  present  rule  of  distribution,  and  it  would  still  leave  in  the 
hands  of  the  farmers,  $6,000,000  on  the  increased  yield  of  corn  alone. 
Will  it  not  be  readily'conceded  that  an  increased  yield  of  five  bushels  of 
corn  to  the  acre  can  be  made?  And  could  not  a  like  increased  yield 
be  made  in  wheat,  oats,  gra^,  etc.,  with  but  little  increase  in  extra  ex- 
penditures, by  improved  methods  of  farming  ?  I  firmly  believe  that  it 
can  be  done,  and  that  if  done  it  would  guide  the  farmers  of  the  State 
safely  on  the  highway  to  prosperity  and  pleasure  in  farm  life. 

When  we  view  the  agricultural  interest  from  aNational  stand-point 
we  are  fully  confirmed  of  the  correctness  of  its  importance  and 
greatness,  as  mentioned  in  the  beginning  of  our  remarks.  P^r  the 
latest  statistics  show  that  the  capital  invested  in  agricultural  pursuits 
in  the  United  States  is :  '  «. 


In  farms  (in  round  numbers) 

In  farm  Implements 

In  live  stock 

A  total  of 

Add  expenses  for  fencing 

Fertilizers  purchased 

And  we  have  a  grand  total  of. 


$16,000,000,000 

550,000,000 

1.600,000,000 


$18,050,000,000 

100,000,000 

35,000,000 


$18,185,000,000 


But  it  is  agriculture  at  home  to  which  we  desire  more  particularly 
to  direct  your  attention;  we  will;  therefore,  hastily  glance  at  a  few 
figures,  giving  the  increase  of  productions  in  the  State  during  a  period 
of  twenty  years. 


Kind  of  product. 


Oats... 
ffheat 
Corn . . 
Wool. 
Hay... 


Yield  in  1860. 


Yield  in  1880. 


3,680,870  Bushels.    20,670,958  Bushels 
4,227,586        *'  24,966,427 

72,892,157        **        1202,414,413 
2,089,778  pounds.. 
401,072  toms 


Increase  in  20  years 


16,990,088  Bushels 
20,738,841 
129,522,256        '* 
7,313,924  poundsj     6,224,146  pounds 
1,077,456  tons...!        676,384  tons. 


Live  stock  valued  in  1860  at  $53,285,273,  in  1880  at  $96,785,273,  an 
increase  of  $42,500,000.  digitized  by  ^OOglC 
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This  enormous  increase  in  agricultural  products  shows  great  ad- 
vancement, and  the  question  arises,  "  have  we,  the  farmers  in  this 
country,  kept  up  with  the  improvement  aAd  advancements  made  in 
agriculture  and  its  increased  production?"  If  so,  we  have  the  satis- 
faction of  knowing  that  we  have  moved  with  the  age;  and  our  future 
ambition,  in  farm  life,  should  be  to  learn  how  to  produce  like  or  greater 
quantity  of  equal  quality  on  a  less  number  of  acres  and  at  less  cost 
per  pound  or  bushel. 

For  we  must  direct  our  attention  to  a  diflFerent  and  better  method 
of  farming  with  a  view  of  meeting  lower  market  prices  in.  the  future 
than  in  the  past.  Not  but  that  prices  may  be  high  on  certain  products ; 
what  we  mean  is  that  the  average  price  of  farm*  products  during  the 
next  twenty-five  or  thirty  years  will  average  less  than  prices  during 
the  last  twenty-five  or  thirty  years  have  done. 

It  is  for  this  reason  that  we  must  learn  to  produce  at  a  less  cost, 
so  that  the  low  prices  will  affect  us  less.  I  cannot  linger  to  dwQll  pn 
this  point,  but  I  urge  you  to  give  the  subject  careful  consideration, 
and  you  will  doubtless  see  that  I  hazard  nothing'  in  the  prediction. 

1  appeal  to  the  farmers  to  get  out  of  the  worn-out  old  rut,  that 
has  but  little  of  system,  no  economy,  and  is  generally  short  in  profits. 
Drop  the  system,  and  adopt  the  new,  progressive,  practical  one,  more 
certain  in  results;  make  farming  a  pleasure ;  and  a  good  season  of 
prosperity  awaits  you,  and  will  lead  you  to  higher  planes  of  usefulness 
in  farm-life.  It  will  contribute  largely  Jo  National  prosperity  and  to 
individual  comfort,  peace  and  contentment. 

I  appeal  to  the  young  men  and  young  women,  the  future  farmers 
of  OUT  land,  to  seek  a  higher  elevation  in  farm  life,  by  educating  them- 
selves in  agricultural  pursuits.  I  know  that  not  all,  indeed  but  few 
out  of  the  whole  number,  will  enjoy  the  advantages  of  an  agricultural 
college ;  but  all  should  try  to  obtain  the  very  best  education  within 
reach.  And  until  the  public  awaken  to  a  true  sense  of  American 
citizenship  ;  and  ^preciate  the  importance  of  an  agricultural  educa- 
tion ;  and  introduce  it  into  the  common  schools  in  the  rural  distncts — 
until  this  is  done — you  must  employ  other  means;  such  as  careful 
reading  of  agricultural  papers,  which  give  many  valuable  lessons  per- 
taining to  various  branches  of  agriculture,  and  closely  studying  agri- 
cultural books  that  treat  upon  practical  and  ecientific  agriculture. 
Apply  the  information  thus  obtained,  experiment  and  test  their  value ; 
study  nature  in  the  growth  and  development  of  plants  and  animals ; 
and  you  will  learn  many  valuable  lessons,  preparatory  to  an  agricul- 
tural collegiate-course  of  study,  and  should  a  collegiate-course  be  be- 
yond your  reach,  your  earlier  studies  will  prove  %iqy|Jfta^jl^(-^^^>g  in 
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successful  farming.    The  sons  and  daughters  on  the  farm  should  be 
well  supplied  with  a  variety  of  the  very  best  agricultural  literature. 

The  public  press  of  the  rural  districts  could  do  a  vast  amount  of 
good  in  this  direction  by  devoting  a  few  columns,  or  a  page,  to  practical 
and  improved  methods  of  agriculture.  Papers  of  this  kind  would  be 
more  sought  after  by  reading-farmers,  on  account  of  their  greater 
value. 

I  am  pleased  to  see  all  over  our  State  a  better  feeling  and  more 
cordial  relations  springing  up  between  the  farmers  and  the  people  of  the 
towns.  And  this  is  as  it  should  be  ;  selfish  animosity  between  the  two 
occomplishes  nothing  but  harm  to  both,  while  friendly  relations  con- 
tribute to  the  advantage  of  both ;  and  the  more  friendship  is  cultivated 
and  the  more  permanently  these  fraternal  relatione  are  establishedi 
the  better  for  all. 

True  manhood  and  christian  virtue,  wherever  located,  will  not  per- 
mit selfishness  to  control  the  actions  of  man  for  selfish  purposes  only, 
but  direct  affairs  more  in  harmony  with  the  "Golden  Rule," — Do  unto 
others  as  you  wish  others  to  do  unto  you.  And  tho  more  ol  this  rule 
we  can  sandwich  into  our  daily  lives,  the  better  will  be  the  world  by 
our  havmg  lived  in  it. 

We  shoqld  all  unite  slnd  work  co-operatively  in  establishing  more 
permanent  prosperity  in  agriculture  ;  it  is  unwise  to  neglect  it ;  it  is 
unjust  to  permit  it  to  shorn  of  its  usefulness  ;  we  should  seek  to  pro- 
tect and  develop  it  and  make  it  a  still  greater  blessing  to  the  welfare 
and  happiness  of  mankind. 

I  would  like  to  call  your  attention  to  some  of  the  errors  and  draw- 
backs with  which  agriculture  is  cursed,  but  have  time  to  name  only 
one,  and  this  one  affects  the  producer  and  consumer  alike. 

Bread  and  meat  in  the  market  are  often  controlled  in  price  through 
speculative  gambling  by  the  bulls  and  iears^  so-called,  in  option  deal- 
ing. The  law  of  supply  and  demand  no  longer  cuts  any  figure  in  the 
market  on  bread-stuff;  by  the  schemes  employed  in  option  dealing  the 
prices  are  forced  down  below  the  cost  of  production  one  day,  and  the 
farmer  is  shorn  not  only  of  his  profits  but  often  of  the  rewards  of  his 
labor;  and  the  next  day  prices  are  forced  up  beyond  reason,  and  the 
consumer  compelled  to  pay  more  than  its  real  value,  thus  extracting 
from  the  producer  and  consumer  large  amounts  to  satisfy  the  greed  for 
wealth.  It  is  a  mode  of  gambling,  a  game  of  chance,  indulged  in  by 
parasites  that  are  of  little  use  to  society.  They  seek  to  enrich  them- 
selves on  the  profits  of  other  men's  toil,  and  the  situation  has  become 
alarming.  It  demoralizes  legitimate  trade ;  it  destroys  the  confidence 
that  should  exist  in  commercial  men;  it  taxes  the  breadstuff  between 
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the  producer  and  consumer,  unjustly  ;  it  is  an  innovation  that  central- 
izes business,  and  multiplies  the  power  of  schemes  and  skill  for  selfish 
purposes;  it  has  opened  an  era  cf  speculation  in  the  market  that  makes 
and  unmakes  prices  irrespective  of  supply  and  demand ;  it  unsettles 
values  and  produces  irregularity  in  the  markets. 

Under  the  present  practice  in  option  dealing,  Exchanges  and 
Boards  of  Trade  are  but  iittle  else  than  gambling  pools,  where  colossal 
fortunes  are  made  and  lost  with  astounding  rapidity.  These  operators 
pass  and  repass  through  the  markets  day  by  day  like  beast  of  prey, 
seeking  whose  fortune  they  can  next  devour.  More  clearly  to  illus- 
trate the  magnitude  of  these  speculative  deals,  we  give  actual  figures 
of  one  year's  operations  in  one  of  the  markets  of  the  country,  present- 
ing first  the  legitimate  trade,  and  then  the  speculative  deals. 


Kind  of  produce. 


Oats 

Corn 

Wheat 

Cotton 

Total 

^Excess  of  speculative  deals. 


Receipts,  sales  and     Specalative 
deliveries.         !         deals. 


$5,000,000 
32,000,000 
60,000,000 
18,000,000 


$18,000,000 

133,000,000 

600,000,000 

1,729,000,000 


$115,000,000,    $2,480,000,000 
$2,365,000,000 


Speculative  deals  over  legitimate  transactions  for  the  year  were 
^2,365,000,000.  Can  anyone  doubt  the  fact  that  this  affects  the  markets 
to  the  detriment  of  both  producer  and  consumer  ? 

They  cannot,  and  both,  producer  and  consumer  should  unite  to 
drive  the  evil  out  of  the  markets ;  and  then,  again,  the  price  of  bread- 
stuff would  be  governed  by  the  relation  of  supply  and  demand,  and 
the  producer  and  consumer  no  longer  be  required  to  support  gambling 
speculators. 

Adjourned  to  7  p.  M. 
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EVENING  SESSION. 

Prof.  Taft  again  addressed  the  audience,  his  subject  being  Small 
Fruits.    (See  page  291.) 

Mr.  Baily — Do  you  take  old  corn  after  year  of  fruiting  ? 

Prof.  Taft— Yes. 

Ques. — Is  deep  or  shallow  culture  of  corn  best  ? 

Mr.  Morse — My  experience  is  in  favor  of  deep  and  narrow  plowing. 
I  find  that  corn  roots  go  down  as  far  as  the  plow. 

Secretary  Sanborn  closed  the  exercises  by  a  talk  on  plows  and 
plowing,  illustrating  his  talk  by  the  use  of  the  magic  lantern. 

Many  questions  were  asked  the  Secretary  in  his  talks,  but  they 
cannot  be  reported,  he  being  engaged  in  answering  them. 
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Friday,  December  31,  the  Board  held  a  meeting  at  Verona. 

Hon.  H.  Eshbaugh,  Prof.  L.  R.  Taft,  and  the  Secretary  were  pres- 
ent. 

The  subjects  discussed  at  the  meeting  were  much  the  same  as  at 
De  Soto. 

The  sessions,  three  in  number,  were  well  attended  and  many  ques- 
tions were  asked.  These  questions  were  much  tl^e  same  as  those  re- 
ported at  other  meetings,  and  do  not  need  repetition. 

At  the  close  of  the  night  session,  the  Board  was  most  earnestly 
invited  to  come  to  Lawrence  county  again,  at  its  earliest  convenience. 
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MEETING  OF  THE  BOARD  AT  BUTLER. 


The  Missouri  State  Board  of  Agriculture  held  its  sixth  Farmers' 
Meetin/s:  at  Butler,  Bates  county,  beginning  on  the  evening  of  Jan. 
Ist,  1886,  and  continued  through  the  next  day. 

The  members  of  the  Board  were  late  in  reaching  Butler  on  the 
night  of  the  Ist,  but  a  good  audience  of  farmers  assembled  in  the  court- 
house, and  were  ttwaiting  the  arrival  of  the  train  which  was  to  bring 
the  speakers  who  were  to  address  them. 

Hon.  H.  Eshbaugh,  Vice-President  of  the  Board,  presided  at  the 
meeting,  and  lent  dignity,  grace  and  pleasure  to  the  occasion. 

Prof.  J.  W.  Sanborn  addressed  the  meeting,  in  the  short  time  there 
was  before  time  for  adjournment,  upon  general  agriculture,  which  le- 
marks  he  continued  the  next  day. 

After  calling  the  meeting  to  order  on  the  morning  of  the  6th,  the 
Chairman  introduced  Prof.  L.  R.  Taft,  who  spoke  on  fruit  growing. 

[The  substance  of  his  talk  will  be  found  on  pages  289  to  291]. 

Ques. — What  is  the  remedy  for  bark  lice? 

Ans. — Some  wash,  such  as  soap-suds,  is  eflFective. 

Ques* — How  should  apples  be  stored,  in  barrels  or  bins  ? 

Ans. — Some  say  one  way,  some  another;  probably  not  much  dif- 
ference. 

Mr.  Speer  did  not  want  the  idea  to  get  out  that  sod  was  good  for 
trees.  He  had  not  been  successful  in  planting  in  sod ;  the  trees  made 
a  weak  growth  and  were  more  liable  to  attacks  of  insects. 

Mr.  Taft — You  are  right  so  far  as  you  go,  but  if  planted  in  sod  the 
trees  must  be  kept  growing  by  the  application  of  fertilizers,  and  they 
must  be  closely  watched,  as  I  said  before.  For  the  ordinary  planter 
cultivation  is  probably  best,  but  for  the  careful  man  sod  is  best. 

♦From  Caiman's  Rural  World. 
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♦ ^ ^^^^ 

Mr.  Speer — The  theory  may  be  right,  but  it  won't  do  so  to  advise, 
for  there  is  too  much  slip-shod  farming,; and  if  the  advice  be  followed, 
the  result  will  be  a  failure. 

Mr.  Durand  denied  that  the  trees  of  Bates  county  were  past  their 
prime  in  fifteen  years.  "We  don't  think  an  orchard  is  one  until  it  is 
ten  years  old.  My  experience  is  like  that  of  Mr.  Speer,  sod  is  not  so 
good  for  trees  as  cultivation." 

Mr.  Thompson  said  he  did  not  come  to  the  meeting  to  learn  how 
to  grow  more  fruit,  but  how  to  raise  less.  "  We  have  too  much  liow, 
more  than  we  can  sell  at   paying  prices." 

Mr.  Speer  wanted  to  know. if  it  would  pay  to  keep  up  the  Horticult 
ural  Society. 

Mr.  Thompson  spoke  of  the  great  benefits  to  be  got  from  the  Col- 
lege Farm,  even  though  it  was  not  costing  the  farmers  of  the  State 
anything. 

Mr.  Durand  showed  from  a  practical  standpoint  that  the  Horticul- 
tural Society  paid,  and  had  been  organized  but  a  little  over  a  year. 
Through  his  connection  with  the  Society,and  through  this  with  the  State 
Soci3ty,  Secretary  Goodman  of  the  State  Society  had  been  able  to  send 
him  a  buyer  for  his  crop  of  apples  this  year,  who  had  paid  him  $1,500 
for  the  crop  of  1,500  trees,  the  buyer  taking  them  on  the  trees. 

Prof.  Sanborn  now  continued  his  discussion  of  farming,  which  be- 
gan the  evening  before.  He  spoke  of  the  need  of  a  change  in  our  sys- 
tem of  farming,  the  introduction  of  rotation,  manures  and  better  tillage. 
Selection  of  seed  was  of  great  importance,  but  for  lack  of  time  would 
skip  that  and  proceed  to  discuss  stock-feeding.  This  is  the  sheet  an- 
chor of  all  our  prosperity. 

All  the  food  shipped  out  of  the  State  is  done  so  at  a  loss.  It  can 
be  fed  within  the  State  at  a  profit,  although  at  present,  as  fed,  if  all  cost 
and  interest  be  counted,  it  probably  pays  no  profit. 

The  first  thing  to  do,  to  put  stock-feeding  on  a  paying  basis,  is  to 
improve  the  pastures.  Beef  made  on  pasture  costs  about  two  cents  per 
pound,  when  in  tae  barn  it  costs  from  six  to  eight  cents.  Throughout 
the  State  there  is  too  much  shade  in  pastures,  and  anything  that'shades 
the  grass  injures  the  quality  and  quantity.  There  should  always  be  a 
mixture  of  grasses  in  the  pasture,  for  various  reasons.  Much  more 
feed  will  be  produced  on  a  given  area,  and  the  season  prolonged  and 
the  growth  sustained  throughout  the  summer. 

The  speaker  then  spoke  of  the  importance  of  shelter,  even  in  this 
climate,  supposed  to 'be  mild.  He  showed  by  figures  to  which  he  in- 
vited the  closest  criticism,  that  on  a  $3,000  barn  which  would  shelter 
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100  head  of  cattle  and  150  hogs,  and  the  feed  for  them  for  the  winter, 
there  would  be  $800  saved  which  would  be  lost  by  outdoor  feeding. 

He  would  not  say  that  it  was  necessary  to  build  a  $3,000  barn  at 
once,  but  a  beginning  could  be  made,  and  as  the  stock  increased  with 
the  capacity  of  the- farm  to  carry  more,  the  stabling  could  be  added  to. 
Yet  the  farmer  who  had  intelligence  and  faith  in  his  business  would 
M  safe  in  borrowing  the  capital  needed.  Capital  is  needed  in  farming 
if  it  is  to  be  carried  on  most  profitably,  and  the  young  man  who  has 
intelligence,  energy  and  faith,  can  safely  employ  some  of  that  which 
is  always  seeking  some  safe  investment. 

The  Professor  then  went  on  to  speak  of  the  science  of  stock  feed- 
ing ;  he  explained  the  composition  of  the  different  animals  at  different 
periods  of  life,  the  composition  of  the  various  food  and  how  these 
could  be  so  combined  as  to  give  the  greatest  growth  and  most  profita- 
ble results. 

He  demonstrated  that  with  the  food  already  grown,  if  all  was  saved 
and  economically  fed,  there  could  be  many  more  head  of  cattle  kept 
than  are  now ;  and  with  rotation  of  crops,  and  a  saving  of  the  ma* 
nure,  the  number  could  be  still  more  increased. 

Did  our  space  permit,  we  would  be  glad  to  give  a  verbatim  report 
of  a.U  that  the  professor  said,  knowing  that  it  would  be  of  value,  but 
we  hope  our  readers  will  be  enabled  to  attend  some  of  these  meetings 
and  profit  by  them. 

Dr.  Paul  Paquin,  the  State  Veterinarian,  was  then  introduced, 
and  gave  a  talk  on  various  diseases  of  domestic  animals,  and  the  ap- 
plication of  simple  remedies.  He  referred  to  the  value  of  water  in 
treating  various  diseases  of  domestic  animals.  It  is  a  remedy  that  is 
always  at  hand,  and  easily  applied,  and  had  a  varied  use  and  effect. 

Ice  water  is  an  astringent,  and  will  stop  the  flow  of  blood.  When 
a  piece  of  ice  is  placed  on  the  flesh,  the  place  of  contact  will  get  white, . 
and  on  removing,  get  red.  The  ice  drives  the  blood  away  from  the 
spot.  So  if  an  animal  or  man  gets  cut,  in  the  absence  of  anything  else 
apply  ice  or  cold  water  to  stop  the  flow  of  blood.  If  ice  water  is  taken 
into  the  stomach  it  drives  the  blood  from  the  digestive  organs,  and  im- 
pairs digestion. 

Tepid  water  is  a  vomit,  and  can  be  used  in  cases  of  poison.  It  has 
a  more  extensive  application  among  men,  in  this  respect,  than  among 
animals. 

Hot  water  is  a  purgative,  and  is  also  used  as  a  blister,  and  for  the 
latter  use  it  is  not  so  severe  as  mustard.  It  has,  however,  the  same 
medicinal  effect,  and  in  cases  of  lung  fever  it  can  be  applied  by  means 
of  cloths  dipped  in  hot  water,  but  not  so  hot  as  to  burn,  but  only  make 
the  skin  red.    It  is  good  in  all  cases  of  intestinal  diseases. 
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There  is  no  reason  in  giving  medicine  all  the  year  ronnd,  as  is 
done  in  some  stables.  Medicine  shonld  only  be  given  when  needed, 
and  before  giving,  one  should  know  what  he  is  giving  it  for.  Some 
give  laudanum  in  all  cases  of  intestinal  diseases,  oftentimes  very  ipju- 
diciously. 

There  is  a  belief  that  horses  want  different  treatment  and  medi- 
cines than  man  does.  A  story  is  told  of  a  man  advising  the  giving  of 
a  live  bull- frog  to  a  sick  horse. 

Condition  powders  are  fed  regularly  by  some  horse  owners  who  do 
not  know  what  they  contain.  Some  of  these  powders  have  almost  a 
complete  dtug  store  in  their  composition.  I  knew  a  Doctor  who  had  a 
sick  horse  but  did  not  know  wliat  the  disease  was,  and  he  gave  condi- 
tion powders  to  it'without  knowing  their  composition. 

Water  is  the  best  and  safest  remedy  if  one  does  not  know  what 
else  to  apply,  but  before  using  this  he  should  know  what  the  disease  is, 
and  how  and  when  to  apply  ihe  water,  and  at  what  temperature. 

Two-thirds  of  the  diseases  of  horses  are  due  to  indigestion.  Some 
lay  everything  to  bots,  but  these  probably  neverjcilied  a  horse.  Indi- 
gestion is  generally  due  to  improper  feeding. 

I  am  often  asked  how  to  cure  lampass.  Some  say  bum  with  a  hot 
iron  or  cut  them.  This  does  not  cure,  and  it  is  cruel.  This  swelling  of 
the  bars  of  the  mouth  is  often  due  to  some  digestive  difficulty,  and  is 
merely  a  symptom  of  some  trouble  which  must  be  removed  before 
the  lampass  are  cured. 

Q  les. — How  should  poll-evil  be  treated? 

Ans. — The  treatment  will  depend  on  the  intensity  of  the  disease. 
If  it  is  before  an  abscess  has  been  formed,  apply  a  blister  of  Spanish 
flies.  If  the  abscess  has  formed  there  should  be  a  seton  put  in  below 
it,  and  a  passage  way  made  for  the  pus  to  drain  away.  This  must  be 
done  or  the  abscess  will  not  heal. 

Qaes. — Is  there  any  cure  for  mooneye  in  horses? 

Ans. — ^This  is  what  is  known  as  periodic  opthalmia,  and  no  treat- 
ment that  we  know  of  yet,  is  successful. 

Ques. — How  about  blind  teeth? 

Ans. — So-called  blind  teeth  do  not  affect  the  sight,  but  as  they  are 
useless  they  can  be  pulled  out,  if  so  desired  ;  but  do  not  knock  them 
out  with  a  hammer. 

Vice-President  Eshbaugh  was  called  on  for  remarks.  He  said  that 
Prof.  Sanborn  had  told  of  growing  fifty  bushels  of  corn  per  acre,  thirty 
of  wheat,  and  so  on.  These  figures  had  caused  some  to  ask  what  would 
be  done  with  all  the  produce  if  all  should  grow  such  crops.  We  need 
not  be  afraid  of  this  result  very  soon,  but  the  question  is  not  so  much 
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bofr  to  produce  larger  cropn  in  total  qaantitj,  bQt  bow  to  grow  what 
we  do  at  a  left«f  expense.  We  oagfat  to  grow  what  we  now  do  on  half 
the  land  that  we  are  enltiTating.  It  will  not  piy  to  increase  onr  crops, 
and  MeA\  as  we  do  now  for  less  than  cost. 

The  speaker  believed  that  a  greater  diversity  of  crops  shoald  be 
rai4«d.  One  net  of  crops  was  adapted  to  one  farm,  and  another  set  to 
the  adjoining  one. 

Farmers  have  been  working  too  hard  and  thinking  too  little.  To 
cultivate  properly  there  must  be  thought  put  into  the  work,  and  there 
must  be  regularity  and  a  system  in  it. 

Farmers  should  have  neighborhood  meetings  to  discus^  questions 
of  intereHi  to  them.  We  must  educate  'the  farmers,  and  it  would  be 
well  if  we  would  start  our  agricultural  schools  at  home.  This  science 
should  be  taught  in  all  of  our  country  schools.  We  must  have  agri- 
cultural books,  and,  above  all,  papers  in  the  house  for  the  children, 
hired  men  and  others.  Mr.  Esbbaugh's  remarks  were  full  of  interest- 
ing and  valuable  suggestions. 

Mr.  Thompson  said  he  had  been  listening  with  much  interest  to 
what  had  been  said  of  rotation  in  crops,  etc. ;  there  was  a  crop  which 
many  farmers  had  on  their  farms,  and  which  he  would  like  to  know 
what  would  be  best  to  follow  with.    This  crop  is  the  mortgage  crop. 

Ans. — Follow  with  a  crop  of  energy,  fertilized  with  thought  and 
planted  in  the  light  of  an  improved  system  of  farming. 

Mr.  Eshbaugh  spoke  of  the  crop  of  boys  and  girls  which  was  grow- 
ing upon  the  farms,  and  of  the  importanceof  cultivating  them  in  mind 
and  body,  lie  said  he  wa?  taking  more  than  thirty  newspapers,  and  his 
good  wife  takes  charge  of  them,  cuts  out  all  articles  of  value  and  ar- 
ranges them  in  a  scrap-book,  which  makes  a  most  valuable  book. 

Mr.  L.  (Jhubbuck,  of  the  editorial  stafi  of  the  Rural  Worlds  was 
called  upon  for  remarks,  and  responded  by  referring  to  the  crop  of  ideas 
growing  all  over  the  farming  country  which  our  agricultural  papers 
were  engaged  in  collecting,  and  then  distributing  in  a  compact  and 
available  form  to  their  readers.  This  meeting  had  been  a  fertile  field, 
and  the  crop  of  information  large  and  rich.  By  subscribing  for  one 
or  more  of  these  papers,  the  readers  were  presented  each  week  with  a 
harvest,  which  during  the  year  would,  if  used,  so  increase  the  other 
crops  of  the  farm  that  its  cost  would  be  the  best  investment  that  could 
bo  mado. 

When  the  meeting  was  called  to  order  for  the  last  session,  Mr. 
Thompson  made  a  motion,  which  was  carried,  that  the  State  Board  of 
Agriculture  be  invited  to  return  to  Butler  at  its  earliest  opportunity, 
and  hold  another  meeting. 
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Expressions  of  satisfaction  at  the  results '  of  the  meeting  were 
made. 

Mr.  Henry  Speer  announced  that  if  all  who  wished  to  get  copies 
of  the  printed  reports  of  the  State  Board  would  give  their  names  to 
him,  he  would  have  the  necessary  volumes  sent  to  him  and  see  that  all 
got  them.  This  method  would  save  expense  of  transportation,  and 
insure  the  reports  being  placed  where  they  would  be  appreciated. 

The  evening  was  taken  up  by  Prof.  Sanborn's  illustrated  lecture 
on  plows.  The  antiquity  of  the  plow  and  its  great  importance  as  a 
factor  of  civilization,  makes  it  an  interesting  theme,  and  with  the  aid 
of  the  lantern,  by  which  cuts  could  be  projected  upon  a  screen,  the 
Professor  showed  the  forms  of  some  of  the  most  ancient  types  of  plows, 
and  those  of  a  later  date,  and  down  to  the  modern  steam  plow. 

The  illustrations  were  acccompanied  with  remarks  and  comments, 
the  lecturer  showing  that  the  evolution  of  the  plow  from  a  mere  jointed 
crooked  stick  to  our  modern  plows,  also  marked  the  progress  of  civil* 
ization. 
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Chamois,  Mo.,     ) 
January  6th,  1886.  j 

Present :  Hon.  H.  Eshbaugh,  President ;  J.  W.  Sanborn,  Secretary, 
and  Prof.  L.  R.Taft,  of  the  Missouri  Agricultural  College. 

Although  the  day  was  very  cold,  three  well  attended  sessions  were 
held,  that  at  night  was  before  a  crowded  hall. 

Much  interest  was  manifested  in  the  meeting,  and  the  Board  was 
heartily  invited  to  come  again  to  Chamois. 

It  may  be  proper  to  add  here  that  the  Board  has  been  asked  in  a 
most  cordial  manner  to  revisit  each  point  at  which  it  has  held  a  meet- 
ing. In  many  places  formal  action  has  been  taken  to  accomplish  this 
purpose.  The  above  remarks  are  pertinent,  as  this  is  the  third  year, 
only,  of  these  Institote  meetings.  The  first  year  the  Board  had  to  ask 
for  a  hearing.  Now  it  receives  more  invitations  than  it  can  well  at- 
tend to,  while  the  interest  manifested  is  on  the  increase.  The  great 
change  of  values  of  agricultural  products  during  the  last  three  years 
has  arrested  the  attention  of  our  farmers,  and  they  are  now  seeking 
with  some  earnestness  for  better  methods. 
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A  Farmers'  Institute  meeting  was  held  at  Fulton  on  January  7th 
and  8th,  1886. 

A  part  of  the  report  of  the  proceedings  of  this  meeting  was  ab- 
stracted from  the  Kanaaa  City  Live  Stock  Record^  which  part  appears 
in  quotations: 

''  The  Farmers'  Institute  held  here  under  the  auspices  of  the  State 
Board  of  Agriculture,  closed  yesterday,  and  was  a  very  successful 
meeting,  notwithstanding  the  severity  of  the  weather.  The  attendance 
was  good  throughout,  and  much  interest  was  manifested  in  the  meet* 
ing.  Members  of  the  Board  present  were  :  Dr.  S.  S.  Laws,  President 
State  University ;  Prof.  J.  W.  Sanborn,  Dean  State  Agricultural  Col- 
lege ;  Prof.  W.  E.  Coleman,  State  Superintendent  of  Public  Schools ; 
Hon.  H.Eshbaugh;  and  Messrs.  J.  A.  Potts  and  M.  Faircbild  Doud ;  to- 
gether with  the  following  gentlemen  as  working  members  :  Prof.  E. 
M.  Shelton,  af  the  Kansas  Agricultural  College;  Prof.  Spencer, 
Geologist;  Dr.  Paquin,  State  Veterinarian;  .and  T.  C.  Thomas,  Civil 
Engineer. 

"  With  this  array  of  scientific  intellect,  the  audience  doubtless  felt 
assured  that  there  was  rich  and  valuable  food  for  the  mind  to  be  dis- 
tributed in  abundance,  and  they  at  once  settled  down  to  receive  it. 

''  President  Eshbaugb  called  the  meeting  to  order  and  explained 
its  objects,  closing  by  introducing  Prof.  J.  W.  Sanborn,  Dean  of 
the  Agricultural  College,  who  delivered  a  very  practical  address  on 
improved  methods  of  farming  and  rotation  of  crops.  The  professor 
gave  many  practicaUdeas  that  are  within  easy  reach  of  every  farmer, 
that  must  lead  to  improved  methods  and  bring  larger  profits  on  farm  in- 
vestment and  labor.  He  says  a  man  buying  a  farm,  owns  three  farms, 
one  below  the  other,  which  he  illustrates  as  follows  ;  Corn  is  a  plant 
that  feeds  near  the  surface  of  the  soil,  makes  its  growth  in  ninety  or  a 
hundred  days  during  the  warmest  part  of  the  season,  therefore,  growa 
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on  the  upper  farm.  It  is  true  that  corns  sends  roots  down  sometimes 
below  the  first  or  upper  farm,  but  when  it  does  this  it  is  to  secure 
moisture,  to  get^drink  rather  than  food  for  the  growing  plant  that  pro- 
duces the  corn.  Wheat  grows  in  cooler  weather,  i-n  the  fall  and  early 
spring,  and  feeds  in  a  second  strata  of  soil,  or  below  that  of  corn ;  hence 
a  crop  of  corn  taken  from  the  uppet  or  first  farm  does  not  materially 
aflFect  the  food  for  the  wheat  plant.  Clover  feeds  slill  diflFerently,  its 
roots  growing  down  for  food  to  the  third  strata  of  soil,  or  to  the  third 
or  lower  farm,  and  does  not  depend  so  much  for  plant  food  on  the  first 
and  second,  or  upper  and  middle  farms,  as  it  does  on  the  third  or  lower 
one.  ' 

*'  Clover,  drawing  plant  food  from  the  lower  farm,  deposits  much  of 
it  in  the  middle  and  upper  farms,  and  enriches  both  for  larger  yields 
of  corn  and  wheat.  The  advantage  of  rotation  of  crops  is  readily  seen. 
The  average,  yield  of  wheat  in  the  State  is  11.4  bushels  per  acre,  corn 
26.6  bushels,  and  oats  27  bushels.  The  Professor  tninks  that  by  rota- 
tion of  crops,  proper  feeding  of  stock  and  saving  of  manure  to  enrich 
the  soil,  the  average  yield  conld  be  brought  up  to  thirty  bushels  of 
wheat,  forty  to  fifty  of  oats,  and  from  seventy  to  eighty  of  corn^ 

^^  This  address  was  so  interesting  and  so  full  of  practical  common 
sense  based  on  scientific  principles  that  it  was  continued  during  the 
forenoon  session." 


AFTERNOON  SESSION. 

*' Dr.  Paul  Paquin,  Veterinarian,  addressed  the  Institute  on  the 
diseases  of  the  domestic  animals,  giving  causes,  symptoms,  care  and 
cure.  The  Doctor  spoke  at  some  length  of  recent  discoveries  made  as 
to  the  causes  and  treatment  of  the  various  diseases  in  the  domestic  an- 
imals." 

He  spoke  at  length  of  hog  cholera  or  swine  plague,  but  as  the 
subject  is  fully  treated  in  his  report  (see  page  215),  his  remarks  will  not 
be  repeated.    The  subjeci  of  abortion  in  cows  was  also  discussed. 

"  Prof.  W.  E.  Coleman,  State  Superintendent  of  Public  Schools^ 
gave  a  very  interesting  as  well  as  instructive  address  on  the  educa- 
tional work  in  the  State,  placing  the  school  fund  of  the  State,  as  it 

now  stands,  at  $10,000,000,  and  said  that  the  State  now  expends  anna- 
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ally  in  public  schools  $1,000,000.  The  address  was  well  spiced  with 
practical  ideas  as  to  the  methods  of  teaching,  and  the  value  of  educa- 
tion applicable  to  agricultural  pursuits. 

"  Mr.  Thomas,  Civil  Engineer,  and  formerly  of  the  United  States 
Engineering  Corps,  read  a  very  vali^able  paper  on  making  dirt  roads. 
The  subject  was  treated  from  a  scientific  standpoint  and  contained 
many  valuable  suggestions."    [See  pages  234-249  of  this  Report.] 


EVENING  SESSION. 

"  Prof.  Spencer,  of  the  State  University,  gave  a  lecture  on  The 
Origin  of  Domestic  Animals^  and  exhibited  numerous  illustrations  by 
the  magic  lantern,  showing  the  difference  between  the  domestic  ani- 
mals of  ancient  and  modern  times.  ^ 

"  Prof.  Sanborn  spoke  on  ancient  modes  of  agriculture,  illustrat- 
ing by  a  magic  lantern  the  various  crude  implements  in  use  in  those 
•early  days;  and  when  we  compare  the  domestic  aninjals  and  farm 
machinery  of  a.hundred  years  ago,  or  even  fifty  years  ago,  with  those 
of  the  present  progressive  age,  we  are  not  so  much  surprised  at  the 
•enormous  production  of  the  present  day." 


SECOND  DAY'S  SESSION, 

•'  The  forenoon  was  devoted  to  stock-feeding,  Prof.  Sanborn  lead- 
in/?  in  the  discussion.  He  introduced  the  subject  by  saying  that  one 
of  the  first  essential  preparations  to  successful  feedmg  was  to  provide 
•shelter  for  stock,  where  they  could  feed  and  rest  in  dry  quarters,  and 
be  well  protected  from  storm  and  cold.  Stock  fed  under  shelter,  he 
said,  require  less  feed  and  make  more  growth  than  those  fed  in  the 
<5old,  open  air.  We  therefore  realize  greater  profit  on  feed  consumed. 
Food  for  winter  feeding  should  be  secured,  and  kept  in  the  best  condi- 
tion.   Cut  timothy  for  hay  before  its  bloom  all  drops;  ^^P^f^/Y^ffl* 
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say,  half  of  the  heads  be^n  to  turn.  Cut  all  grasses  after  dew  is  off, 
and  in  fair  weather ;  rake  up  and  put  in  shock  the  same  day.  Exposure 
of  cut  grass  to  the  hot  sun  too  long,  injures  it.  Out  corn  fodder  when  the 
corn  is  in  the  dough  state,  or  is  going  out  of  this  stage  of  growth.  Set 
in  small  shocks,  tie  with  twine,  and^as  soon  as  sufficiently  cured,  husk 
and  crib  the  corn.  The  fodder,  well  tied  when  cut,  is  not  untied  in 
husking,  and  should  be  drawn  into  shelter  or  stack  as  soon  as  the  corn 
is  taken  off.  The  fodder  is  then  bright  and  green,  and  retains  its  value 
as  food ;  stock  like  it,  eat  it  readily,  and  will  consume  at  least  85  to  90 
per  cent,  of  its  bulk,  and  do  well  on  it.  Grass  cnt  at  the  right  time^ 
not  too  ripe,  properly  cured  and  housed,  is  worth  much  more  in  mak- 
ing growth  on  stock  than  if  cut  too  ripe,  burned  by  the  sun,  or  bleached 
by  rain.  A  steer  large  enough  to  consume  twenty-five  pounds  of 
hay  per  day,  sheltered  in  a  barn,  will  make  one  pound  of  growth  per 
day  ;  whereas  the  same  quantity  of  hay,  fed  out-doors  in  the  cold,  will 
produce  no  flesh.  Twenty  five  pounds  of  corn-fodder,  cut  and  cured 
as  described,  with  three  pounds  of  cotton  seed  or  five  pounds  of  bran, 
will  keep  a  steer  growing.  Filteen  pounds  of  good  bay  and  as  much 
good  straw  as  a  steer  will  eat,  will  produce  as  good  results  as  twenty- 
five  pounds  of  clear  hay.  Corn-fodder  fed  with  clover,  will  produce 
good  growth.  A  pound  of  clover  hay,  a  pound  of  straw,  or  a  pound  of 
corn-fodder  wil}  make  growth.  The  reason  of  this  is  that  each  of 
these  foods  contains  necessary  elements  for  growth  and  flesh  thut  are  not 
all  contained  in  any  other  one  of  the  foods  named ;  hence  the  value  of 
the  combination  of  foods.  For  successfully  growing  and  fattening  stock, 
we  must  feed  with  a  view  of  securing  the  greatest  advantage  and  as 
near  the  full  value  of  the  food  fed  as  possible,  for  herein  lies  the  profit 
of  growing  and  feeding  fetock.  Corn  fed  ground  produces  best  results, 
but  there  is  no  special  advantage  in  steaming  or  cooking  food  for  stock.'^ 


AFTERNOON  SESSION. 

Dr.  Laws,  President  of  the  State  University,  was  now  introduced 
and  addressed  the  Institute,  his  subject  being  Pasteur^  and  his  work  in 
its  relation  to  the  diseases  of  domestic  animals. 

This  talk  was  listened  to  with  profound  interest,  for  it  was  in  the. 
nature  of  a  revelation.    As  the  speaker  reviewed  the  investigations  of 
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a  master  genius  of  the  age, — Louis  Pasteur, — in  their  relation  to  con- 
tagious diseases,  all  were  made  to  feel  that  a  great  advance  in  com- 
parative medicine' was  dawning  upon  us,  whose  ultimate  beneficial  re- 
sults it  is  too  early,  as  yet,  to  attempt  to  define. 

The  address  of  Dr.  Laws  will  ba  printed  in  the  next  Annual  Report, 
in  accordance  with  his  wishes. 

At  the  conclusion  of  Dr.  Laws'  address.  Prof.  Shelton  was  intro- 
duced : 


THE  FARMER'S  INTEREST  IN  LIVE  STOCK  IMPROVEMENT. 


BY  PROF.  E.  M.  SHELTON. 
Of  tht  Kansas  Agricultural  College. 


Mr*  President  and  Members  of  the  Institute: 

I  wish  to  say,  in  the  outset,  that  in  this  talk  of  mine  I  shall  aim  to 
treat  this  subject  of  live  stock  improvement  from  the  stand-point  of  the 
farmer,  rather  than  that  of  the  professional  breeder. 

I  am  glad  to  notice  that  this  subject  is  being  pressed  upon  the  at- 
tention of  Missouri  farmers  with  great  force,  though  the  influence  of 
the  numerous  and  valuable  herds  of  pure-bred  stock  that  have  already 
made  Missouri  famous,  the  world  over,  as  a  center  of  improvement  in 
this  line. 

It  has  always  seemed  to  me  that  much  is  said  and  written  on  this 
general  subject  of  improvement  in  farming  that  must  be  taken  with 
some  grains  [of  allowance,  as  the  circumstances  and  surroundings  of 
farmers  diflFer. 

For  example,  Prof.  Sanborn  has  told  you  of  many  ways  in  which 
the  products  of  the  farm  may  be  increased,  and  has  given,  in  proof,  the 
rich  store  of  facts  that  have  grown  oat  of  his  own  experimental  under- 
takings. Of  course  he  means  that  everyone  of  you  must  take  these 
teachings  and  modify  and  adapt  them  to  your  own  surroundings.  Prof. 
Sanborn  can  give  you  facts,  but  he  cannot  do  your  thinking  for  you. 
You  must  find  out  for  yourselves  whether  new  experimental  truths 
have  an  application  to  your  soil,  your  system  of  farming  and  general 
circumstances. 
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It  is,  I  believe,  an  evident  truth  that  the  unthinking  adoption  of 
the  improvementft  suggested  by  scientific  men,  is  as  much  to  be  dep- 
recated as  their  unthinking  rejection.  ' 

You  all  know  of  the  contest  between  the  admirers  of  the  different 
breeds  of  cattle,  and  it  is  not  surprising  that  the  common  man  is  sore- 
ly puzzled  by  the  conflicting  claims.  One  says  the  Short- Horn  is  the 
best ;  another  is  equally  sure  the  Hereford  is  best ;  another,  the  Jersey ; 
and  still  another,  the  Polled  Angus^  and  so  on. 

What  are  the  facts?  I  claim  that  the  demonstration  of  the  general 
superiority  of  a  single  breed  by  experiments  made  in  one  locality  is 
impossible.  I  am  often  asked  which  is  the  best  breed  of  cattle.  And 
I  am  not  ashamed  to  say  that  I  don't  know  which  is  the  best  breed. 
Circumstances  will  make  one  breed  the  best,  other  circumstances  may 
make  that  breed  the  worst.  The  advocates  of  the  different  breeds  are 
constantly  saying  that  their  favorites  are  the  best. 

We  must  each  one  study  the  history  of  the  various  breeds,  our  own 
soil,  and  the  peculiarities  of  our  own  surroundings ;  and^even  then  the 
personal  equation  cuts  a  scarcely  less  important  figure  in  stock  breed- 
ing than  in  astronomy. 

The  Short-Horns  may  fail  with  an  individual  who  would  succeed 
with  the  Jerseys,  and  the  Jerseys  may  fail  with  an  individual  who 
would  succeed  with  the  Herefords. 

We  must  use  our  own  intelligeoce,  and  apply  the  suggestions  of 
science  and  experience  to  our  own  circumstances. 

War  is  being  made  everywhere  on  the  "  «<jrwJ,"  as  ^the  miscella- 
neously bred  animal  is  called ;  and  yet  for  many  farms  the  scrub  is  the 
best  (breed.  Emerson  says :  ''  A  weefl  is  a  plant  whose  virtues  have 
not  yet  been  found  out."  So  a  scrub  may  be  said  to  be  an  animal 
whose  virtues  have  not  been  discovered. 

The  man  who  undertakes  to  keep  the  pure-bred  animal  as  he  does 
the  scrub,  is  almost  sure  to  fail.  This  mongrel,  no  less  than  the  pure- 
bred, is  the  product  of  his  environment. 

To  illustrate,  the  Brittish  Islands  are  famous  for  their  great  diver- 
sity of  climate,  topography,  fertility  and  rainfall ;  and  we  find  three 
breeds  of  cattle,  suited  to  each  varying  district. 

The  Short-Horns  originated  in  a  county  possessed  of  'great  fertil- 
ity, and  well  protected  trom  the  extremes  of  climate.  On  the  west 
side  of  the  island,  exposed  to  the  rude  blasts  of  the  Atlantic,  we  find 
a  breed  with  thick  skins,  long  and  abundant  hair,  and  generally  long 
horns.  In  the  north  part,  again,  we  find  the  small  Highland  breeds ; 
so  well  suited  to  the  severe  climate,  the  rugged  surface  and  the  scanty 
pasture  of  that  region. 
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The  conditions  and  processes  that  have  produced  a  race  of  cattle, 
are  best  suited  to  its  continuance.  The  Short  Horn  in  the  Highlands 
would  surely  degenerate,  and  approximate  to  the  form  and  character- 
istics 6f  the  small  breeds  there  found. 

Into  Massachusetts,  some  years  ago,  a  gentlemen  introduced  the 
small  Kerry  cattle^  which  in  their  native  land  did  not  breed  till  five  or 
six  years  of  age.  With  improved  care  and  treatment  they  have  grown 
greatly  in  size,  and  now  breed  when  three  or  four  years  old.  This  fact 
more  than  any  other,  I  believe,  explains  the  failures  of  the  various 
breeds  in  certain  localities. 

A  gentleman  in  Kansas  once  introduced  a  herd  of  Short-Horns  of 
superior  breeding,  into  that  State.  At  first,  and  with  good  care,  they 
thrived  abundantly ;  but  under  neglect  they  have  gradually  gone  down, 
and  have  done  much  to  injure  the  breed  in  the  eyes  of  the  farmers  of 
that  section. 

I  advise  no  man  to  make  a  change  of  breeds  unless  he  has  a  defi- 
nite purpose  in  view — unless  he  knows  just  what  he  wants,  and  what 
he  expects  to  accomplish  by  the  change. 

I  have  known  men  who  made  such  changes,  with  the  vague  idea 
of  improvement,  but  who  soon  saw  the  folly  of  the  change,  when  it 
was  too  late  to  escape  heavy  losses  and  disappointment. 

Dr.  Laws — ^Prof.  Shelton,  please  describe  the  points  of  degenera- 
tion in  the  Short  Horns  ol  which  you  spoke. 

Prof.  Shelton — We  all  know  the  original  Short  Horns  were  coarse 
and  scrawny  brutes,  short  in  the  quarter  and  possessed  of  much  offal. 
The  cattle  of  which  I  spoke  lost  their  massive  forms,  became  leggy ^  and 
in  various  ways  assumed  the  original  characteristics  of  the  race  from 
which  they  sprang. 

The  most  obvious  ways  in  which  a  herd  may  be  improved  are  by 
improvement  in  feed,  in  care,  and  in  habit.  What  I  m^an  by  habit, 
is  the  use  made  of  them.  If  you  want  work  oxen^  work  them ;  if  milk- 
ers^ milk  the  females,  compelling  them  to  use  all  their  power  in  that 
direction ;  if  leef^  feed  well.  In  breeding,  select  such  animals  as  have 
the  characteristics  wanted,  and  couple  them. 

Just  here  I  am  asked:  What  about  pedigree?  One  says  pedigree 
is  nothing,  another  thinks  it  is  everything.  The  truth  lies  half-way 
between  these  contending  views.  We  cannot  depend  upon  an  animal 
to  perpetuate  its  kind  unless  it  has  a  long  line  of  pure  bred  ancestry  ; 
a  pedigree,  in  short,  behind  it.  Some  animals  having  but  half  or 
three-fourths  of  pure  blood  are  better  than  some  full  bloods,  but  the  off- 
spring of  these  grades  will  show  the  characteristics  of  the  scrub.     W^^ 
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can  look  only  to  the  pure  breed  for  the  certain  transmission  of  the  dis- 
tinguishing marks  of  the  breed. 

If  you  wish  to  know  whether  an  animal  is  a  ^ood  one  to  breed 
from,  see  if  its  ancestors  had  individual  merit,  and  were  free  froni  dis- 
ease, and  then  the  longer  the  pedigree,  the  better. 

Another  error  in  selecting  breeding  stock  is  the  mistake  of  fixing 
upon  details  non-essential,  to  the  neglect  of  really  useful  qualities. 
I  refer  to  Short  Horns  again,  because  they  are  more  widely  known 
than  other  breeds.  I  never  heard  of  any  one  getting  anything  useful 
out  of  color,  yet  nine  farmers  out  of  ten  will  not  look  at  an  individual 
that  is  not  red.  So,  many  will  condemn  an  animal  because  its  horns 
have  not  the  peculiar  turn  they  fancy.  Let  us  be  sure  that  we  do  not 
base  our  selection  upon  some  trivial  matter  that  has  no  money  value. 

All  the  so-called  points  of  an  animal  may  be  divided  into  two 
classes;  first,  those  that  are  in  themselves  useful;  second,  those  that 
point  to,  or  vindicate  the  possession  of  useful  qualities. 

Why  do  careful  judges  place  such  a  high  value  upon  touchy  the 
texture  of  the  skin  ?  It  is  of  no  value  in  itself,  but  it  indicates  a  long 
list  of  qualities  that  are  indispensable.  If  the  touch  is  hard  and  the 
8k.n  hard  and  inelastic^  look  out  for  a  hard  feeder  and  an  animal  that 
is  slow  and  late  in  maturing.  So,  the  flank  is  of  very  little  value  inv 
itself,  it  is  a  boilins:  piece  of  low  market  value.  Yet  the  good  judge 
knows  that  an  animal  with  a  long,  deep  flank  will  be  a  good  feeder, 
with  thick  flesh  and  good  constitution. 

The  crops,  again, — the  region  just  back  of  the  shoulder, — is  gener- 
ally ranked  high,  although  it  indicates  nothing,  but  is  itself  a  part  of 
great  value. 

[Here  the  speaker  held  up  to  the  view  of  the  audience  a  diagram 
of  an  animal,  divided  into  regions,  to  each  of  which  was  givefi  a  nu- 
merical value,  making  a  total  of  one-hundred  points  in  an  ideally  per- 
fect animal.] 

I  consider  this  of  great  value  to  judges  at  fairs,  even  though  the 
values  given  to  each  point  may  not  be  duly  proportioned. 

For  instance,  the  eye  is  counted  two^  which  I  think  too  low  a  num- 
ber. The  eye  is  of  no  value ;  but  back  of  it  is  a  large  cushion  of  fat, 
and  this  fat  indicates  the  fattening  tendency  and  the  presence  of  fat 
in  other  parts  of  the  body.  I  think  this  scale  is  worthy  of  the  atten- 
tion of  breeders ;  and  it  is  proposed  to  be  used  as  a  standard  at  our 
fairs  for  the  use  of  judges,  who  are  to  decide  by  the  use  of  these  points, 
and  not  by  a  general  view  of  the  animal,  alone.  The  judges  can  then 
give  a  reason  for  their  decision,  and  thus  avoid  the  bickering  that  now 
so  often  follows  the  awards  made  at  our  fairs. 
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The  question  is  often  asked :  How  can  minor  defects  in  a  herd,  or 
individual  animal,  be  corrected? 

I  have  seen  animals,  otherwise  good,  faulty  in  the  flank,  others  in 
the  crops,  and  still  others  that  were  defective  in  other  points. 

How  can  these  faults  be  corrected  ?  Generally,  we  are  advised  ta 
correct  such  defects  by  the  use  of  a  sire  that  is  well  developed  in  the 
region  where  the  cows  are  defective.  There  arises  this  difficulty,  how* 
ever;  in  attempting  to  correct  one  fault,  we  are  quite  likely  to  de- 
velop defects  of  another  kind, 

I  know  of  only  one  way  of  correcting  defects  in  a  herd  ;  and  that 
is  by  employing  males  whose  general  character  is  good.  Select,  as  a 
sire,  an  animal  that  is  well  developed,  not  merely  in  the  region  where 
the  cows  are  defective,  but  in  all  other  points;  thus  you  can  correct 
the  evil  of  which  you  complain  and  not  fall  into  other  errors, 

Tlie  farmer^s  interest  in  live  stock  improvement  is  not  likely  often- 
to  carry  him  beyond  the  breeding  ot  grades.  And  just  here  a  word 
iTbout  the  selection  of  the  sire  and  the  coupling  of  animals.  What  kind 
of  sires  shall  be  used  in  the  improvement  of  our  common  stock  ?  An 
excellent  general  rule  is  never  to  bring  together  extremes — an  over- 
grown sire  with  an  under-sized  female,  for  instance.  Always  be  con- 
tent to  make  the  process  of  gradation,  or  building-up,  a  slow  one. 

If  you  use  Short- Horns,  a  medium-sized,  compact  bull  will  be  most 
likely  to  prove  satisfactory. 

The  greatest  improvements  have,  almost  without  exception,  beea 
made  with  small  males;  because  the  process  of  improvement  is  gener- 
ally one  of  refinement — getting  rid  of  bone,  oflfal  and  other  waste  pro- 
ducts. Animals  of  moderate  size,  close,  blocky  and  compact,  have  in 
all  breeds  proved  most  useful  as  sires. 

Oouple  animals  that  are  measurably  alike.  Some  writers  even 
carry  this  idea  so  far  as  to  advise  the  use,  first  of  half,  then  of  three- 
quarter- blood,  and  then  of  pure  bred  males  of  the  given  breeds. 

There  is  a  common  impression  that  an  over- vigorous  male  should 
not  be  used  on  an  under-sized  female  on  account  of  supposed  danger 
in  parturition.  I  am  satisfied,  from  large  observation  in  this  matter^ 
that  the  notion  is  a  mistaken  one.  The  coarse  Lincoln  and  Gotswold 
sheep  have  been  largely  used  upon  the  little  Merino  ewes  of  the  East^ 
with  generally  satisfactory  results.  Clydesdale  and  Norman  horses^ 
have  been  bred  to  the  small  and  eVen  pony  mares  of  the  country,  with- 
out injury  to  the  mares  from  this  cause. 

Allow  me  just  a  word  in  this  connection  about  the  general  subject 
of  improved  stock.  The  man  who  commences  with  a  large  herd  of 
pure-bred  cattle,  with  little  or  no  experience  in  their  management^is 
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almost  sure  to  fail  miserably.  The  history  of  breeding  shows  that  the 
man  who  succeeds  with  pure-bred  stock  is  generally  the  farmer  who 
•commenced  with  a  few  animals,  which  were  not  allowed  to  interfere 
with  the  general  farm-work.  Bates  and  Booth  were  great  breeders, 
but  they  were  also  good  farmers. 

The  great  improvements  in  live-stock,  the  world  over,  have  been 
made  by  farmers,  not  professional  breeders.  This  ought  to  inspire 
young  farmers,  particularly,  with  courage  and  energy  in  the  improve- 
ment of  stock.  The  young  man  who  starts  with  a  few  good  cows  and 
a  sire,  which  may  also  be  used  in  connection  with  a  herd  of  grade 
cattle,  will  in  a  few  years  find  himself  in  possession  of  a  herd  of  cattle 
that  will  be  a  mine  of  wealth  to  him,  and  a  constant  source  of  pleasure. 

I  am  totally  opposed  to  specialties  on  the  farm.  Those  men  have 
been  most  successful  who  have  carried  on  several  branches  of  farming 
in  connection. 

In  conclusion,  it  seems  appropriate  to  say  that  the  great  work  now 
being  done  in  your  State  Agricultural  College  should  embrace  instruc-^ 
tion  of  the  practical  sort  in  all  that  pertains  to  the  breeding  and 
management  of  domesticated  animals.  To  this  end,  it  should  be 
equipped  with  the  best  specimens  of  the  different  breeds  of  cattle,  sheep 
and  swine,  so  that  every  dtudent  has  the  daily  opportunities  for  study 
and  comparison  which  are  enjoined  in  other  departments  of  the  Uni- 
versity. I  expect  much  from  your  Agricultural  College  in  the  way  of 
disseminating  correct  views  among  the  farmers  of  the  State,  in  the 
breeding  and  management  of  live  stock.  It  is  for  the  farmers  of  Mis- 
souri to  see  that  the  College  is  amply  equipped  for  the  great  work  which 
sooner  or  later  i»  certain  to  be  demanded  of  it. 

The  address  called  forth  an  interesting  discussion. 

Mr.  Erwin — I  have  a  statement  to  make  in  reference  to  the  use  of 
a  thorough-bred  bull  upon  scrubs.  I  have  excellent  opportunities  to 
observe  such  cases,  breeding  about  one  hundred  cows  a  year.  I  have 
seen  quite  a  number  of  instances  of  a  white-back,  scrub  cow  that 
would  bring  just  such  a  calf  as  the  cow  herself,  and  not  having  the 
characteristics  of  the  bull  in  the  least.  The  prepotency  of  the  cow 
was  greater  than  that  of  the  bull. 

Mr.  T.  B.  Harris — If  you  had  bred  that  cow  to  a  grade  bull,  would 
the  calf  have  been  any  better? 

Mr.  Erwin — I  don^t  think  it  would  have  been  as  much  like  the 
cow. 

Mr.  M.  F.  Doud — Do  you  think  the  Short-Horn  anv  more  subject 
to* degeneracy  than  other  breeds? 
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Prof.  Shelton— I  do  not.  We  have  more  instances  of  degeneracy^ 
in  the  case  of  the  Short  Horns,  because  they  are  much  more  common 
than  other  breeds.  ^ 

Mr.  Doud — I  am  aware  that  the  Short  Horns  came  from  a  very 
crude  race,  but  do  not  know  what  kind  of  ancestors  the  Herefords  and 
hlack  cattle  had. 

Prof.  Shelton — There  are  many  kinds  of  black  cattle.  The  Aber- 
deen Angus  originated  in  Scotland,  and  were  originally  as  crude  and 
imperfect  as  the  original  Short  Horns.  The  Herefords  originated  near 
the  border  line  of  Wales  and  England.  It  is  a  curious  f^ct,  that  while 
we  often  talk  of  the  dangers  of  in-breeding  as  affecting  strength  of 
constitution,  the  Herefords  are  counted  among  the  most  vigorous,  yet 
they  are  the  closest  in-hred  cattle  in  the  world. 

Dr.  Laws — Tell  us  about  the  cost  of  such  a  herd  of  cattle  as  you. 
have  at  your  College. 

Prof.  Shelton — We  have  herds  of  four  breeds :  Short  Horn,  Here- 
ford, Angus  and  Jersey.  In  1873,  the  College  bought  three  Short  Horn 
cows,  but  one  of  them  died  shortly  after  the  purchs^a;  and  one  Jersey 
cow.  We  started  in  the  spring  of  1874,  with  two  Short  Horn  cows  and 
a  bull ;  and  one  Jersey  cow  and  a  bull. 

From  those  two  Short  Horn  cows  we  now  have  about  forty  head. 
We  have  bought  four  cows  since  that  date.  We  paid  high  prices,. 
$1,080  for  one  cow,  and  $800  for  the  other.  The  $1,080  cow  died  a  few 
weeks  ago.  I  find  we  have  sold  some  $1,250  worth  of  her  stock,  and 
we  have  some  eight  or  ten  of  her  daughters  and  grand-daughters  in  the^ 
herd  now.  The  other  cow  brought  four  or  five  calves,  and  then  became- 
over  fat  and  barren,  and  was  sold  to  the  butcher.  We  now  have  too 
many,  and  so  will  add  a  big  sale  to  the  attractions  of  our  commence- 
ment next  June,  to  which  you  are  all  invited. 

Mr.  Ohubbuck — Is  white  color  any  evidence  of  weakness  of  con- 
stitution in  cattle  ? 

Prof.  Shelton — I  will  answer  that  question  as  a  gentleman  from- 
Kentucky  once  did  at  a  cattle-breeders'  association :  ''  If  the  white 
color  is  indicative  of  a  weak  constitution,  then  what  a  mistake  the 
Almighty  made  in  putting  all  white  animals  about  the  North  Pole.'^ 
If  the  color  is  a  mark  of  the  breed,  then  I  would  stick  to  the  color.  No 
one  ever  saw  a  Devon  that  was  any  other  color  than  red,  I  should 
doubt  the  breeding  of  one  of  any  other  color. 

The  Short  Horn  is  the  only  breed  that  has  the  roan  color.  Thatis^ 
the  color-mark  of  the  breed,  but  they  are  often  red,  and  may  be  white. 
A  friend  went  to  Canada  and  looked  through  a  fine  herd  whose  owner 
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told  faim  that  they  kept  all  the  roans  and  sold  the  reds  to  the  Yankees, 
aa  the  r^d  color  waa  aboat  all  they  cared  for. 

J.  W.  Sanborn — Perhaps  the  speaker  nsed  language  that  might  be 
misconstroed  in  regard  to  farmers  experimenting.  I  do  not  believe 
farmers  should  be  experimenters.    They  cannot  afford  to  be. 

Prof.  Shelton — I  mean  every  man  must  use  his  intelligence  and 
determine  whether  the  suggestions  of  others  are  suited  to  his  circum- 
stances. 

Mr.  Sanborn — ^We  can  make  our  surroundings  artificial,  and  have 
-cattle  adapted  to  such  altered  conditions.  I  can  conceive  that  the 
hills  of  the*  Bocky  Mountains  can  be  made  to  support  large,  fine 
-cattle. 

Mr  Irwin — We  should  seek  the  improvement  of  the  cattle  that 
we  find  best  adapted  to  the  natural  conditions  of  our  location. 

A  recess  was  now  taken  until  7  p.  x. 


EVENING  SESSION. 

^^  Notwithstanding  the  storm  and  the  mercury  at  zero,  a  large  and 
intelligent  audience  were  in  attendance." 

J.  L.  Erwin,  a  practical  and  successful  dairyman  of  Callaway 
county,  was  introduced  by  the  President. 


THE  HOME  DAIRY. 


By  J.  L.  Erwin,  Esq. 


Mr.  President  and  Gentlemen  of  the  Institute: 

Dairying  has  in  all  ages  of  the  world  attracted  more  or  less  atten- 
tion. The  great  mass  of  the  people  of  Missouri  dairy  only  to  the  ex- 
tent of  supplying  their  own  immediate  wants,  with  perhaps  a  few 
pounds  of  butter  to  sell  early  in  the  season  when  the  grass  is  abundant, 
or  in  the  fall  when  the  calves  are  weaned  and  there  is  a  good  growth 
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of  grass.  The  growth  of  stock  is  the  leading  idea,  and  under  all  the 
circumstances,  I  am  free  to  confess  I  doubt  the  propriety  of  the  mass  of 
our  people  attempting  to  engage  in  dairying  as  a  specialty.  But  I  do 
think  a  little  more  knowledge  of  the  cow;  the  product  milk ;  and  its  pro- 
duct, butter  and  cheese,  would  tend  greatly  to  improve  the  treatment 
the  cow  receives,  as  well  as  the  quality  of  her  product. 

The  cow  is  a  chemist's  laboratory,  combined  with  a  certain  amount 
of  intelligence,  having  sensibilities  that  are  subject  to  pain  or  pleasure. 
It  is  not  necessary  to  worry  her  with  a  dog,  to  bruise  her  with  sticks  or 
stones,  or  to  frighten  her  with  rough  and  coarse  laogaage  to  teach  her 
to  obey  and  love  you.  The  cow  in  her  domestic  condition  is  gentle  as 
a  dove,  and  wants  to  be  wooed  as  a  maiden  is  won.  Gows  are  wonder- 
fully sympathetic.  The  slightest  expression  of  suflering  or  warning  of 
danger  will  instantly  arouse  the  whole  herd.  As  the  cow  comes  next 
the  human  mother  in  supplying  the  elements  of  li'e  to  hamanity,  she, 
next  to  our  mothers,  wants  the  warmest  place  in  our  bosoms,  of  all  an- 
imals, outside  the  human  family.  Give  her  a  warm  place  in  your  af- 
fections, give  her  good  food,  not  rotten  corn  that  the  horses  won't  eat, 
^ive  her  such  water  to  drink  as  you  would  drink  yourself,  a  good  bed 
to  sleep  on,  and  a  warm  house  to  sleep  in. 

Recent  investigations  of  scientists  show  that  the  origin  of  many 
diseases  that  have  heretofore  been  obscure  is  in  the  water  we  drink  and 
in  the  food  we  eat.  It  is  well  known  that  trichiniasis  comes  from  eating 
pork  that  has  not  been  cooked  so  as  to  destroy  the  living  organism  in 
the  meat;  that  typhoid  fever  and  diptheria  come  from  using  water 
filled  with  living  organisms  that  are  transplanted  in  the  human  body. 
Heat — scalding  heat — is  the  only  agent  within  the  reach  of  everyone 
for  the  destruction  of  thoee  germs,  once  they  have  gotten  into  the 
water.  The  water  taken  into  the  cow's  stomach,  loaded  with  filth  and 
-ajiimalculcB  is  not  subjected  to  this  heat;  and  hence  these  organisms 
are  not  destroyed,  but  enter  the  various  fluids  of  the  body.  Some  of 
you  will  remember  about  ten  years  ago  Mr.  Warren  W.  Tuttle,  an  en- 
terprising fellow  townsman,  oflfered  a  premium  for  the  best  five  pounds 
of  butter.  It  so  happened  that  your  humble  speaker  was  one  of  the 
awarding  committee.  After  the  awards  were  made  he  (the  speaker) 
made  the  remark  that  all  the  various  samples  of  buUer  were  made 
from  milk  where  the  cows  drank  pond  water.  About  a  year  after- 
wards my  old  friend,  Grief  Baynham,  now  dead,  came  to  my  place,  and 
said,  in  the  course  of  a  conversation :  "You  aflFronted  me  and  my 
family  terribly  at  our  last  fair  when  you  said  you  could  taste  pond 
water  in  the  butter,  for  that  was  what  you  meant — but  you  made  me 
think,  and  I  am  now  satisfied  you  are  right,  though,  I  tell  you,  I  '«'"*'■ 
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angered  at  first.    If  I  can  taste  thd  ragweed  and  cabbage  in  the  milk^ 
why  not  the  water? " 

After  you  have  got  a  good  cow  you  must  give  her  the  best  of  food 
and  drink  if  you  would  have  the  best  of  milk.  As  well  might  a  miller 
with  the  best  equipped  mill  make  good  flour  out  of  mouldy  wheat ; 
our  wives,  good  biscuits  out  of  bad  flour. 

We  are  asking  the  cow  to  do  what  we  cannot.  It  is  well  known 
to  every  observer  that  milk  and  flesh  partake  of  the  nature  of  the  food 
eaten.  My  wife  once  raised  a  young  goose  that  determined  to  live  on 
a  patch  of  cabbage.  Being  fat,  we  determined  to  dress  and  eat  the 
goose,  but  so  strong  was  the  cabbage  flavor,  I  could  not  eat  it.  I  did 
not  like  cabbage  then.  So  of  ducks  that  feed  on  fish,  etc.  I  am  satis- 
fied that  as  the  intelligence  of  this  country  increases  the  quality 
of  butter  we  now  regard  as  gilt  edged,  will  rank  fourth-rate.  When 
the  weeds  and  plants  that  now  exert  a  deleterious  influence  are  de- 
stroyed and  eradicated  from  our  pastures  and  meadows,  all  decayed 
food  rejected,  the  purest  of  water  furnished,  and  comfortable  shelter 
provided  in  addition  to  the  best  of  food,  our  milk  and  its  products  will 
have  reached  a  perfection  in  supplying  the  wants  and  pleasures  of  the 
human  family  now  only  dreamed  of  by  the  enthusiast. 

We  come  now  to  the  process  of  milking.  The  cow's  udder  must 
first  be  cleared  of  all  filth,  if  by  any  means  some  has  gotten  there. 
Then  ^e  must  be  quickly  milked  with  dry  hands.  The  man  or  woman 
who  wets  his  or  her  hands  in  the  milk  and  then  wets  the  teats,  and 
milks  with  same  dropping  into  the  pail,  will  not  take  the  first  precau- 
tion ;  and  being  once  told,  wants  to  be  shown  the  stable  door  if  the 
offence  be  repeated. 

Next  to  the  centrifvgal^  in  my  humbfe  judgment,  comes  the  sub- 
merged  or  Cooley  system  of  setting  milk  to  raise  the  cream.  Whether 
it  be  flat-pan  or  submerged,  the  air  or  water  must  be  jowr^.  The  remains 
of  the  breakfast  frying-pan,  of  the  roast  for  the  dinner,  not  to  say  re- 
mains of  vegetables,  must  not  go  into  the  same  closet  or  refrigerator. 
Nor  must  butter  be  kept,  if  you  would  preserve  the  fine  flavor,  where 
the  milk  is  kept  to  raise  the  cream,  else  it  will  absorb  the  animal  odor 
arising  from  the  milk  and  soon  become  rancid. 

A  temperature  of  50  to  55  deg.  Fahrenheit  will  raise  most  of  the 
cream  in  ten  or  twelve  hours,  or  from  one  milking  to  the  next.  Milk, 
to  make  good  butter,  ought  not  to  stand  too  long.  The  cream  then 
wants  to  stand  in  a  room  at  a  temperature  of  65  degrees,  till  it  begins 
to  thicken.  Then  gradually  reduce  tho  temperature  to  between  55  and 
^^  degrees,  to  churn.  It  will  take  a  little  longer  to  churn,  but  the  pro- 
duct will  be  such  as  I  show  you.    [Here  the  speaker  exhibited  a  speci- 
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men  of  batter  from  his  dairy.]    The  great  mass  of  country  butter  is 
spoiled  by  too  much  churning.    How  I  wish  I  had  known  that  when  I 
was  a  boy.    The  inflexible  rule  was  that  the  dasher  must  stand  on  the 
gathered  butter.    How  I  used  to  pat  that  butter  to  get  it  into  a  clam- 
my   mass  so  as  to  make  the  dasher  stand.    Now  that    butter  was 
spoiled  from  ever  making  a  first-class  product.    As  soon  as  the  gran- 
ules of  butter  reach  the  size  of  a  grain  of  wheat,  or  less,  the  churn  is 
stopped,  the  buttermilk  drawn  oflF  through  a  sieve,  and  cold  water 
suflScient  to  swim  the  butter  freely  thrown  on.    If  butter  is  a  little 
soft,  this  drawn  oflF  and  more  thrown  on,  and  allowed  to  stand  half  an 
hour,  when  the   butter  is  lifted  from  the  churn  to  a  table  or  drain- 
ing board  for  a  few  minutes.  It  is  then  spread  on  the  table,  board  or 
worker,  and  the  remaining  water  carfuUy  wiped  oflF,  or  absorbed  in  a 
damp'^cloth.    It  is  then  ready  to  salt.    This,  I  put  in  at  the  rate  of 
three-fouths  of  an  ounce  to  a  pound  of  butter  for  retail  trade  ;  and  one 
ounce  when  packed  in  tubs,  carefully  worked  and  weighed  into  two 
pound  packages,  in  winter  or  summer,  and  wrapped  In  a  carefully  pre- 
pared paper  that  excludes  air,  called  butter  paper,  and  delivered  to 
the  consumer  as  early  as  convenient  after  making.    None  but  the  best 
of  salt  must  be  used ;  and  the  salt  itself  wants  to  be  in  a  clean  place 
where  the  air  is  pure,  or  it  will  absorb  bad  odors  and  spoil  the  butter. 
Mr.  Erwin  was  followed  by  M.  Fairchilds  Doud,  Esq.,  who  gave  a 
talk  on   Ihe    Relation  of  Education   to    the   Farmer.     Mr.  Doud 
occupied  three-fourths  of  an  hour  in  exposition  of  the  utilty  of  educa- 
tion to  the  farmer. 

^'It  is,''  he  said,  ^Hhe  power  that  is  moving  the  world,  and  that  man 
or  individual  who  falls  behind  the  full  measure  of  the  information  of 
the  day,  must  inevitably  suffer.  It  is  now  too  late  to  decry  science  in 
its  relation  to  successful  farming/' 

Mr.  Doud  has  not  furnished  his  talk  for  publication, 
Mr.  Levi  Ohubbuck  of  the  editorial  staff  of  Colman^a  Rural 
Worldj  was  asked  to  make  a  few  remarks.  He  responded  by  referring 
to  the  importance  to  farmers  of  manufacturing  industries  within  their 
90unties.  and  neighborhoods.  The  presence  of  manufactories,  especially 
of  those  that  work  off  the  raw  products  of  the  farm,  result  m  higher 
prices  to  the  farmers  for  their  products,  and  also  a  lower  price  for  the 
manufactured  goods,  if  they  be  such  as  are  needed  at  home. 

Manufacturers  can  pay  higher  prices  for  ho;ne  products  than  for 
those  they  must  ship  from  other  points;  and  the  consumer  also  will 
not  have  to  pay  transportation  in  addition  to  cost  of  making,  on  goods 
made  at  home. 

AR— 22 
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Jasper  county  was  cited  as  an  example  of  a  county  reaping  bene- 
fit from  manufacturing  industries.  That  county,  the  speaker  said,  had 
22  flouring  mills,  which  worked  off  the  entire  crop  of  wheat  grown  in 
the  county.  The  crop  of  last  season  was  about  1,500,000  bushels.  The 
millers  paid  for  this  about  two  cents  more  per  bushel  than  shippers 
could  pay.  This  means  at  least  $30,000  more  to  the  farmers  of  the 
county  for  their  wheat  crop  than  shippers  could  pay,  to  say  nothing  of 
what  they  would  have  paid,  had  there  been  no  mill  there  and  the  far- 
mers been  forced  to  sell  to  them. 

To  this  may  be  added  the  profits  on  milling,  which,  at  five  cents 
per  bushel,  would  be  $5,000 ;  then  the  wages  of  all  the  employes  of 
the  mills,  cost  of  material  used  in  building,  repairs,  etc.,  all  of  which 
is  saved  to  the  county,  and  would  amount,  with  the  short  crop  of  last 
year,  to  upwards  of  $150,000  additional  wealth  to  the  county,  because 
of  the  presence  of  the  flouring  mills  alone. 

Besides  those,  J[asper  county  has  woolen  mills,  and  others  that 
work  off  the  raw  products  of  the  farm,  all  of  which  must  have  this 
same  effect  of  giving  the  farmers  better  prices,  cheapening  what  they 
buy,  increasing  the  consuming  population,  and  thus  making  a  better 
market  in  this  way. 

Farmers  should,  therefore,  be  greatly  interested  in  encouraging 
all  manufacturing  enterprises  in  their  midst. 

"On  the  conclusion  of  this  address,  a  resolution  was  considered  and 
adopted,  asking  the  United  States  Government  to  increase  the  useful- 
ness of  weather  predictions  for  the  benefit  of  agriculture ;  that  in  ad- 
dition to  signal  fiags  raised  at  certain  places,  and  circulars  posted  at 
post-offices,  mail  trains  on  the  railroads  be  supplied  with,  and  required 
to  carry  signal  Hags  indicating  clear  weather,  storms,  cold-waves,  and 
other  changes ;  so  that  anyone  in  sight  of  a  mail-train  may  see  the 
weather  prediction.  Neighborhoods  could  arrange  to  hoist  flags  cor- 
responding with  those  carried  on  the  mail-trains, which  would  give  warn- 
ing of  storms  for  long  distances;  and  as  soon  as  these  signals  should  be 
raised  after  a  passing  train  and  seen  from  another  point  more  remote 
from  the  railroad,  an  additional  flag  could  be  raised,  and  in  this  way 
nearly  every  agricultural  neighborhood  be  advised  of  approaching 
storms  and  changes.  It  would  be  of  immense  value  to  the  agricultural 
interest  of  the  country,  and  cost  but  little. 

"The  session  was  closed  at  a  late  hour  on  the  evening  of  the  sec- 
ond day  by  the  President  urging  all  who  had  attended  the  meeting 
and  been  favored  with  so  many  practical  and  valuble  ideas  and  sug- 
gestions based  upon  facts  and  sciences,  to  carry  home  with  them  the 
food  furnished  the  mind,  and  to  study  the  various  subjects  considered 
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with  a  view  of  patting  into  practical  use  the  methods  of  improved  agri- 
culture as  advocated  by  the  State  Board,  as  it  doubtless  would  con- 
tribute largely  to  pleasure  and  reduce  the  drudgery  of  farm  life,  that  it 
would  guard  against  loss  and  be  productive  of  larger  profit  to  the  hus- 
bandman.'' 


BUSINESS  SESSION. 

Thursday  evening,  at  the  close  of  Prof.  Sanborn's  address,  Presi- 
dent Eshbaugh  call  a  business  meeting  of  the  Board,  in  accordance 
with  the  vote  of  adjournment  of  the  annual  meeting.  (See  page  39.) 
No  quorum  being  present,  the  Board  adjourned  ^»7id  die^  without  trans- 
acting any  business. 
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BY    FRANCIS  WALKER. 
Member  of  Senior  Law  Class^  UniversUy  of  MissoioH. 


In  preeentin?  an  outline  of  farm  law,  or  the  rules  of  law  which 
more  peculiarly  affect  the  farmer^s  personal  and  material  interests,  we 
will  discuss  the  matter  under  the  following  heads: 

1st.    Boying  a  Farm. 

2nd.    What  the  Farm  Includes. 

3rd.    Renting. 

4th.    Hiring  Help. 

5th.    Right  of  Way. 

6th.    Rights  on  Public  Roads. 

7th.    Fences. 

8th.    Farmer's  Animals. 

9th.    Trespassing  on  the  Farm. 
10th.    Of  Dogs. 
11th.    About  Fires. 

12ih.    Responsibility  of  the  Farmer  for  the  Acts  of  his  Hired  Man. 
13th.    Water  Rights  and  Drainage. 
14th.    Of  overhanging  Trees. 
15th.    Selling  Produce. 
16th.    Miscellaneous. 

*ln  response  to  a  request  of  the  Secretary  to  C.  G.  Tiedeman,  LL  B.,  and 
Assist.  Prof,  of  Law  in  the  State  University,  to  prepare  an  article  on  Farm  Laxr, 
the  following  paper  was  written  by  Francis  Walker,  £sq.,  who  submitted  ijt  to 
Prof.  Tiedeman  for  review. 
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BUYINa  A  FARM. 

In  baying  a  farm  you  ordinarily  want  a  good  one,  and  certainly 
the  best  one  that  year  means  will  enable  you  to  procure.  Generally, 
if  yoa  are  not  acquainted  with  a  farm  which  you  propose  to  buy,  you 
will  take  a  look  at  it.  The  owner  will  lead  you  over  the  fields,  and  if 
woodland  be  included,  :will  indicate  to  you  how  far  that  extends. 
Representations  will  undoubtedly  be  made;  and  here  let  it  be  re- 
marked, in  the  first  place,  if  you  should  feel  inclined  to  buy,  do  not 
fall  into  the  mistaken  belief  that  the  law  will  aid  you  if  that  farmer 
should  not  prove  to  have  a  delicate  sense  of  the  Golden  Role.  If  the 
farmer  should  tell  you  that  an  acre  will  yield  so  many  bushels  of  corn, 
or  wheat,  or  oats,  or  so  many  tons  of  hay,  yon  are  presumed  to  have 
within  your  reach  the  means  of  information,  whether  you  had  been 
farmer  before  or  not,  as  to  the  correctness  of  such  representations,  and 
are  to  exercise  your  judgment  accordingly.  It  might  be  if  the  farmer 
should  represent  to  you,  for  instance,  that  an  acre  or  acres  on  his  farm 
had  yielded  him  thirty- five  bushels  of  Wheat,  and  he  was  aware  of  the 
falsity  of.  this  assertion,  that  you  could  afterwards  make  him  liable  for 
damages.  However,  it  is  not  advisable  to  experiment  thus,  and  the 
best  thing  for  you  always  is,  to  judge  for  yourself. 

Having  inspected  the  farm  and  knowing  the  terms  upon  which  you 
can  have  it,  you  should  next  inform  yourself  as  to  whether  you  are  to 
get  a  clear,  absolute  title  in  case  you  should  buy ;  and  to  ascertain 
this  you  need  not  go  further  than  to  the  office  of  the  county  recorder. 
The  record  will  give  you  constructive  notice  of  incumbrances  (mort- 
gages, judgments,  liens,  etc.),  if  there  be  any,  subject  to  which  you 
would  buy  the  farm. 

It  is  probably  well  known  that  a  mere  oral  bargain  for  the  sale  of 
land  is  not  binding  on  any  one.  If  in  such  case  the  buyer  should  enter 
on  the  farm  and  make  improvements  of  such  a  nature  that  the  parties 
could  not  be  put  back  into  their  original  position,  a  court  of  equity 
might  decree  specific  performance,  i.  e.,  compel  the  seller  to  make  a 
deed,  provided  the  buyer  pays  the  consideration.  To  avoid  unpleas- 
antness, some  memorandum  in  writing  of  the  agreement,  signed  by  the 
parties  as  required  by  our  statutes,  should  be  made.  If  the  seller 
should  then  refuse  to  complete  the  sale  by  delivering  the  deed,  he  may 
be  sued  for  the  damages  incurred,  or  specific  performance  may  be  de- 
creed should  the  buyer  be  ready  with  the  money. 

Interesting  questions  may  arise  if  the  contract  of  sale  of  the  farm 
should  be  made  by  letter.    If  A  should  make  an  offer  by  letter  to  B 
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to  sell  his  farm,  mentioning  the  terms,  etc.,  B,  in  the  absence  of  any 
stipulations,  would  have  a  reasonable  time  within  which  to  accept, 
provided  A  does  ^not  in  the  meanwhile  withdraw  the  oflfer ;  arid  the 
contract  would  be  completed  when  B  deposited  his  letter  of  accept- 
ance in  the  mail.  If  A  should  make  an  offer  and  stipulate  the  time 
within  which  B  could  accept,  A  of  course  may  at  any  time  rescind 
the  offer,  provided  the  contract  has  not  been  completed  by  B.  Hence, 
if  A,  living  in  Kansas  City,  should  offer  to  sell  a  farm  to  B,  living  in 
Baltimore,  sending  the  letter  off  on  the  2nd  of  October,  1885,  and  B 
should  receive  the  letter  on  the  5th,  and  immediately  accept  the  offer 
by  depositing  his  letter  of  acceptance  in  the  mail  the  next  day,  the 
contract  would  be  completed,  although  A  sent  off  a  letter  on  the  4th, 
retracting  the  offer  and  reaching  B  on  the  7th.  As  stated  before,  if 
the  offer  be  made  by  letter  through  the  mail,  the  contract  would  be 
completed  when  the  letter  of  acceptance  was  deposited  in  the  mail ; 
and  this  would  be  so,  even  if  this  letter  were  miscarried  and  never 
reached  the  person  making  the  offer.  If  the  person  making  the  offer, 
after  waiting:  a  reasonable  time  for  an  answer,  should  then  make  a 
contract  with  a  second  party,  the  first  party  would  still  have  a  right  to 
demand  a  conveyance  of  the  land,  or  if  it  has  been  conveyed  to  the 
second  party,  he  can  recover  damages  of  the  offender  for  breaking  the 
contract. 

It  should  be  remarked  that  if  a  contract  be  created  in  this  manner 
by  letter,  the  parties  must  agree  to  precisely  the  same  thing.  A  person 
can  never  accept  an  offer,  with  a  qualification.  Hence,  if  a  person 
should  offer  to  buy  a  farm  of  another  upon  certain  terms,  and  the  other 
party  should  accept  these  terms,  but  annex  the  qualification  that  the 
offerer  should  pay  the  attorney's  fee  for  making  the  deed,  there  would 
be  no  contract. 

The  deed  which  the  seller  is  to  execute^  according  to  our  statutes^ 
shall  be  subscribed  and  sealed  by  him,  or  by  his  lawful  agent«and  then 
acknowledged  or  proved  before  some  judge,  notary  public  or  justice  of 
the  peace,  and  certified  accordingly,  after  which  proceedings  the  deed 
will  be  admitted  to  record.  It  is  important  that  the  deed  should  be 
recorded  as  early  as  possible,  for  otherwise  a  third  party,  not  having 
notice  of  the  conveyanoei  may  buy  the  farm  and  have  his  deed  recorded 
first  and  thus  secure  a  better  title,  the  first  buyer's  deed  becominfi: 
worthless. 

WHAT  THE  FARM  INCLUDES. 

The  sale  being  completed  by  the  delivery  of  the  deed,  the  land 
with  all  that  it  includes  will  be  acquired.    The  land  conveyed  will 
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ordinarily   be    described    as  quarter    of  section,    or  

quarter  of quarter  of section,  etc.,  or  perhaps  ^'extend  from 

a  certain  tree  in  a  given  direction  to  a  particular  rock,''  etc.,  and 
said  to  contain  so  many  acres,  more  or  less.  When  you  take  possession 
of  the  farm,  then,  how  would  you  ascertain  how  far  your  land  extends? 

At  the  very  beginning,  you  may  desire  to  erect  a  necessary  building 
and  evidently  would  look  for  the  best  timber  on  your  farm — provided 
your  farm  is  in  a  region  where  wood  abounds — and  this  timber  may  be 
close  to  your  neighbor's.  Several  circumstances  may  determine  more 
or  less  how  far  your  land  extends ;  and,  as  such,  may  be  mentioned 
the  monuments  or  corner-stones,  the  length  of  the  boundary  lines 
around  your  farm,  and  perhaps  to  some  extent  the  number  of  acres 
mentioned  in  the  deed.  The  quantity  of  land,  professed  to  be  conveyed 
by  the  deed,  is  the  most  unreliable  means  of  ascertaining  the  limits  of 
your  land.  The  monuments  or  corner-stones  will  govern  and  control 
all  other  elements  of  description.  If  the  deed  should  thus  describe  the 
land  by  metes  and  bounds  and  at  the  same  time  purport  to  convey 
sixty-seven  acres,  in  case  the  land  should  ultimately  turp  out  to  con- 
tain only  forty-nine  acres,  the  buyer  could,  nevertheless,  not  recover 
any  of  the  purchase  money.  Evidently  it  would  be  different  if  the 
land  were  sold  at  a  certain  price  per  acre. 

Where  the  land  is  described  as  being  bounded  on  one  side  by  a 
creek  or  river,  it  will  usually  extend  to  the  middle  of  the  current,  or 
rather  to  the  thread  of  the  stream.  How  far  the  land  extends  on  a 
river  which  is  navigable,  and  still  more  what  is  a  navigable  river,  are 
questions  which  are  decided  differently  in  the  various  States.  In  the 
Eastern  States,  on  rivers  where  the  tide  ebbs  and  flows,  the  boundary 
line  would  extend  only  to  the  high-water  mark.  Suppose  this  were  the 
rule  in  Missouri,  what  would  become  of  the  fertile  bottom-lands  which 
are  yearly  inundated  by  freshets?  In  the  case  of  fresh  water  streams 
which  are  navigable,  and  of  which  only,  one  can  properly  speak  in 
Missouri,  it  has  frequently  been  held  that  the  line  extends  to  the  low- 
wator  mark,  and  also  that  it  extends  to  the  thread  of  the  stream.  It  is 
however  certain  that  in  our  State  in  such  instances  the  boundary  line 
would  invariably  be  held  to  extend  to  the  low-water  mark. 

If  the  land  were  described  as  being  bounded  by  a  highway,  the 
same  rule  as  in  case  of  a  stream  would  govern,  i,  «.,  the  land  would 
presumptively  extend  to  the  middle  of  the  road.  Of  course,  in  this 
instance  as  in  that  of  a  stream,  words  of  conveyance  could  be  used 
which  would  bound  the  land  on  the  outer  edge  of  the  road  or  on  the 
banks  of  the  stream. 
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Having  dwelt  on  the  boiindaries  of  the  land,  let  us  next  proceed 
to  state  the  things  which  will  pass  with  it.  All  standing  trees  would 
obviously  pass ;  so  would  trees  which  had  fallen  to  the  ground.  If> 
however,  trees  had  been  turned  into  rails,  posts,  or  cordwood,  for  the 
purpose  of  sale,  such  would  not  pass,  and  the  seller  would  have  the 
right  to  take  them  off.  All  buildings  would  naturally  pass,  too,  except 
where  the  land  had  been  rented  at  the  time,  and  the  tenant  had  erected 
them  for  his  own  personal  comfort  and  accommodation. 

No  precise  rule  can  be  given  concerning  the  things  which  will  or 
will  not  pass.  Perhaps  the  best  that  can  be  said  is,  that  all  such  things 
as  are  actually  annexed  to  the  soil  for  the  purpose  of  being  perma- 
nently used  in  connection  with  the  land,  will  pass.  This  natorally 
would  not  include  household  furniture,  nor  the  ordinary  implements 
used  on  the  farm. 

Fences,  everybody  knows,  would  pass  with  the  land.  But  planks, 
piled  up,  which  had  just  been  purchased  for  the  purpose  of  repairing, 
or  erecting  a  new  fence,  would  not  pass.  Doors  would  pass  if  attached 
to  the  buildings  ;  so  would  window-blinds,  although  detached  at  the 
time  for  the  purpose  of  painting  or  repairing.  Mantel-pieces  firmly 
attached  to  the  chimney  are  likewise  part  of  the  land,  as  are  also  corn- 
mills  attached  to  a  post  in  a  barn.  If  the  seller  had  made  it  a  practice 
to  cook  food  for  his  pigs,  and  for  the  purpose  had  put  up  a  kettle  in 
masonry  near  the  barn,  he  would  have  to  leave  that  Pumps  attached 
to  a  cistern  or  well  must  likewise  be  left  for  the  purchaser. 

If  at  the  time  of  sale,  crops  should  be  growing,  these  would  pass, 
as  everything  else  actually  annexed.  Should  the  seller  wish  to  retain 
them,  he  must  reserve  them  expressly,  and  this  should  be  mentioned 
in  the  deed,  as  a  mere  oral  bargain  will  ordinarily  not  be  binding. 
These  common  examples  will  perhaps  suffice  to  give  a  comprehensive 
idea  of  the  things  which  will  pass  by  a  conveyance  of  the  land. 

RBNTING. 

Instead  of  buying  a  farm,  a  person  may  also  get  the  use  of  one  by 
"renting,"  as  it  is  ordinarily  called,  and  the  interest  thus  acquired  is 
termed  an  estate  for  years,  which  is  created  by  an  instrument  in  writ- 
ing, called  a  lease.  A  lease  may  be  created  for  any  number  of  years, 
and  the  parties,  called  landlord  and  tenant,  may  determine  upon  what- 
ever rights  and  obligations  shall  be  incident  thereto. 

In  our  State  all  leases  must  be  in  writing  and  sealed.  Leases  not 
reduced  to  writing  will  only  have  the  force  of  tenancies  at  will  until 
there  is  payment  and  acceptance  of  rent.    After  that,  a  tenancy  from 
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year  to  year  is  created,  and  the  parties  incur  the  rights  and  duties  as 
such.  Such  tenancy  will  then  continue  indefinitely.  If  either  party 
desires  to  terminate  it,  he  has  to  give  notice  three  months  before  the 
end  of  the  year,  to  the  other  party.  The  same  tenancy  exists  if  the 
tenant,  under  a  written  lease,  holds  over  with  the  consent  of  the  land- 
lord after  the  lease  has, terminated.  If,  however,  the  tenant  in  any 
event  holds  over  after  his  term  has  expired,  without  the  consent  of  the 
landlord,  and  notice  to  quit  possession  has  been  given,  he  will  usually 
be  liable  for  double  rent  as  long  as  he  continues  in  possession. 

The  rights  which  a  tenant  usually  enjoys  are  such  as  pertain  to  an 
actual  owner  of  a  farm.  He  can  make  use  of  the  fixtures — which 
were  discussed  under  what  the  farm  includes — and  would  also  have 
the  right,  if  there  be  woodland,  to  cut  such  trees  as  he  needs  to  keep 
the  buildings  and  fences  in  proper  repair  and  likewise  what  he  needs 
for  fuel.  But,  it  must  be  observed,  that  he  is  obliged  to  make  such  use 
of  the  premises  as  is  consonant  with  good  husbandry.  Should  he  cut 
trees  needlessly,  and  fail  to  keep  the  buildings  or  fences  in  repair,  he 
would  be  guilty  of  waste  and  liable  to  a  suit  for  damages.  If  he  should 
make  cord-wood  on  the  rented  land,  he  not  only  would  loose  that,  but 
would  be  subject  to  treble  damages.  In  like  manner,  he  would  have 
to  make  such  use  of  the  land  which  he  cultivates  as  a  prudent  man 
would  in  cultivating  his  own.  It  may  be  added  that  license  may  be 
given  to  do  any  of  those  things  already  mentioned,  which  are  ordinar- 
ily prohibited,  as  constituting  waste.  As  stated  before,  the  parties  may 
regulate  and  modify  their  rights'under  the  law  to  any  degree,  by  agree- 
ment 

Frequently  land  is  let  upon  shares.  Under  such  circumstances  the 
parties  can  likewise  make  an  agreement,  and  if  by  its  terms  it  appears 
that  a  certain  part  of  the  crop  grown,  is  to  be  received  by  the  landlord 
in  the  place  of  rent,  the  relation  of  landlord  and  tenant,  as  just  de- 
scribed, is  created.  The  landlord  ordinarily  has  no  vested  right  in  the 
crop  until  there  is  division  and  delivery,  so  that,  independently  of  a 
statutory  lien,  before  division  the  crop  may  be  attached  for  debt  as  the 
property  of  the  tenant. 

By  the  terms  of  our  statutes  a  landlord  has  a  lien  for  the  rent  on 
crops  grown  for  eight  months  after  the  rent  is  due,  which  lien,  like  any 
other,  can  be  enforced  against  all  parties  having  notice.  Should,  there- 
fore, a  person  buy  all  the  wheat  grown  on  premises  that  had  been  let 
upon  shares,  and  had  notice  of  such  a  contract,  his  claims  would  be 
subject  to  the  superior  rights  of  the  landlord. 

In  the  absence  of  any  agreement  concerning  the  time  when  the 
rent  is  to  be  paid,  it  is  presumed  to  be  payable  at  the  end  of  the  year. 
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or  other  period  of  time  for  which  the  premises  were  leased.  If  the 
tenant  fails  to  pay  the  rent  at  the  specified  time,,  and  after  demand  of 
the  rent  had  been  madejby  the  landlord,  the  latter  may  file  a  statement, 
verified  by  aflBdavit,  with  a  justice  of  the  peace  in  the  township  where 
such  property  is  situated,  describing  the  property  leased,  and  setting 
forth  the  terms  upon  which  the  land  was  leased^  and  also  the  amount 
of  rent  actually  due,  upon  which,  said  justice  will  issue  a  summons,  di- 
rected  to  such  tenant,  requiring  him  to  appear  in  the  court  of  the  for- 
mer on  a  certain  day  therein  named,  and  show  cause  why  possession 
should  not  be  restored  to  the  landlord.  The  justice,  on  hearing  the 
cause,  if  he  finds  the  landlord's  statement  correct,  will  render  judg- 
ment in  his  favor,  and  decree  that  he  recover  the  possession  of  the 
premises  so  rented,  together  with  the  rent  due  and  costs,  which  judg- 
ment the  constable  is  directed  to  execute. 

HIRING  HELP. 

Upon  taking  possession  of  a  farm,  there  will  in  most  cases  be  at 
least  three  times  as  much  labor  to  be  done  as  the  farmer  himself  is  able 
to  do.  Buildings  and  fences  may  be  in  a  deplorable  condition.  It  he 
bu^s,  he  will  likely  expend  much  time  and  labor  on  the  buildings,  and 
whether  he  buys  or  rents,  he  will  be  bound  (for  his  own  benefit)  to  put 
the  fences  in  proper  condition.  Under  such  circumstances,  he  will  evi- 
dently need  the  assistance  of  others  then  more  than  at  any  other  time. 
It  then  becomes  important  to  know  what  the  respective  rights  and 
duties  are  in  respect  to  hiring  help. 

Formerly,  and  in  many  other  States  still,  the  rule  was  that  if  a 
faimer  made  a  contract  for  the  building  ot  a  barn  for  a  certain  price, 
and  the  barn  was  not  completed,  he  was  under  no  obligation  to  pay 
anything  for  the  work  that  had  been  done.  So,  also,  if  a  contract  had 
been  entered  into  for  the  splitting  of  12,000  rails,  at  so  much  per  hun- 
dred, and  only  5,700  rails  were  split,  he  owed  nothing.  Likewise,  if  a 
farm-hand  was  hired  to  work  for  a  year,  at  twelve  dollars  a  mpnth,  un- 
less there  was  a  local  custom  of  paying  laborers  monthly,  if  the  hired 
man  worked  only  seven  months  the  farmer  did  not  owe  anything  until 
the  year  was  over  and  the  contract  fully  performed.  These  cases  are 
are  all  based  on  the  supposition  that  the  parties  who  undertook  to 
perform,  refused  to  do  so  without  cause;  and  the  contracts  being  en- 
tire, it  was  thought  that  the  farmer  owed  nothing  until  the  perform- 
ance of  the  whole  contract. 

If,  however,  in  the  above-mentioned  instances,  the  hired  persons 
had  become  sick,  or  for  any  other  reasons  had  been  unable  to  perform 
the  contract,  the  farmer  wonld  have  been  under  obligation  to  pay  what 
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the  services  rendered  were  actually  worth.  The  severity  of  the  rule, 
in  cases  where  the  laborer  abandoned  the  work  without  cause,  has 
brought  about  a  relaxation  of  the  rule,  so  that  if  a  laborer  should  now 
undertake  on  the  first  of  March  to  work  for  a  farmer  seven  months, 
and  should  leave  when  harvest  time  arrived,  to  go  to^some  other  place, 
where  he  could  get  more  wages,  the  farmer  would  nevertheless  have 
to  pay  the  wages  that  had  accrued  then,  deducting  the  damages  which 
he  may  have  sustained  before  he  could  procure  some  other  hand.  This 
rule  would  apply  to  any  case  of  hiring  where  the  farmer  had  received 
any  substantial  benefit. 

But,  suppose  the  farmer  had  discharged  the  laborer  before  per- 
formance; what  then  ?  If  he  has  cause,  as  he  has  when  the  laborer  is 
incompetent  or  unwilling  to  do  the  work,  he  would  be  under  obliga- 
tion to  pay  only  what  the  services  were  reasonably  worth.  Should  he 
discharge  the  laborer  without  cause,  he  would  have  to  pay  not  only 
for  the  services  rendered,  but  also  whatever  damages  the  laborer  may 
have  sustained. 

Speaking  of  general  farm  work,  what  causes  wU  justify  a  laborer 
in  leaving  his  master  ?  Rough  words,  merely,  would  probably  not,  and 
has  been  so  held.  Very  likely^  poor  bed  and  food,  and,  undoubtedly, 
general  bad  treatment  would  be  sufficient  cause.  Since  it  is  impera- 
tive that  the  cattle  and  horses  of  a  farmer  must  be  fed  on  Sunday  as 
well  as  on  any  other  day,  would  a  general  farm  hand  be  exempt  from 
this  work  on  Sunday?  Inasmuch  as  this  is  necessary  work  and  would 
be  lawful  everywhere,  the  farmer  may  certainly  require  him  to  i)erform 
such  duty,  and  if  he  should  refuse  to  feed  on  Sunday  evening,  his  dis- 
charge on  the  next  morning  would  be  perfectly  justifiable. 

A  contract  to  work  for  two  or  any  greater  numoer  of  years,  should 
be  reduced  to  writing,  since  otherwise  no  action  can  be  brought  there- 
on. So,  also,  if  the  contract  were  to  work  one  year,  and  the  laborer  was 
to  begin  on  a  future  day.  How  a  farmer  may  be  affected  by  the  mis- 
conduct of  his  laborer  will  be  considered  hereafter. 

iUGHT  OP  WAT. 

It  is  of  primary  importance  that;  after  a  person  has  acquired  a 
farm,  he  should  enjoy  such  rights  as  will  enable  him  to  make  the  best 
possible  use  of  it,  and  for  this  purpose  he  needs  undisturbed  access  to 
the  outer  world.  Whenever  a  public  highway  or  road  passes  through 
or  touches  his  land,  he  usually  has  an  unrestricted  use  of  it.  But,  sup- 
I>ose  his  neighbor's  land  lies  between  his  and  the  public  road,  how  can 
he  then  procure  a  satisfaction  of  his  wants?  If  his  neighbor  tacitly  per- 
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mits  him  to  pass  over  his  land,  he  has  a  license ;  but  this  may  be  re- 
voked at  any  time.  A  permanent  right  of  way  can  be  created :  First, 
by  grant ;  second,  by  necessity ;  third,  by  a  decree  of  the  county  court. 

The  right  of  way  by  grant  must  be  created  in  the  same  manner  as 
a  title  to  land,  i.  «.,  by  regular  execution  of  a  deed.  The  grantor  has 
the  right  to  locate  the  way;  but  if  he  fails,  the  grantee  can  locate  it 
for  himself.  When  the  way  is  once  laid  out,  neither  party  can  change 
it  without  the  consent  of  the  other. 

A  right  of  way  by  necessity  is  created  when  a  person  sells  land  to 
another  which  is  surrounded  by  his  own.  In  these  cases,  the  law  im- 
plies a  grant  of  a  right  of  way,  since  it  is  a  necessity.  When,  however, 
the  necessity  ceases,  as  by  establishment  of  a  new  public  road  which 
passes  through  the  land  of  the  buyer,  the  right  of  way  expires.  It 
must  be  stated  that  in  this  instance  the  person  who  suffers  the  road  to 
pass  over  his  land  is  not  bound  to  keep  such  road  in  repair.  The  per- 
son having  the  privilege  to  use  this  road  must  see  to  that;  and  if  he 
should  permit  it  to  become  impassable,  he  would  not  be  allowed  to 
pass  over  the  abutting  land.  The  owner  who  permits  the  right  of  way 
has  also  a  right  to  puf  up  a  gate  on  each  side  of  his  land,  and  the  other 
party  would  be  liable  for  damages  if  by  his  negligence,  cattle  came  into 
the  field.  A  right  of  way  for  draining  land  'may  also  be  acquired  as 
indicated. 

The  third  manner  in  which  a  right  of  way  may  be  acquired,  is  by  a 
decree  of  the  county  court.  It  can  be  imagined  that  there  may  be 
many  instances  in  which  a  right  of  way  can  not  be  created  m  the  two 
modes  first  explained.  The  person  desiring  a  private  road  must  peti- 
tion the  county  court,  stating  all  the  particulars,  after  which  three  dis- 
interested commissioners  are  appointed.  The  petitioner  must  also  pre- 
sent  a  copy  of  the  petition  to  the  owners  of  the  land  through  which 
the  proposed  road  is  fx)  pass,  and  if  such  owners  reside  elsewhere,  pub- 
lication in  some  newspaper  of  the  county  must  be  given.  The  com- 
missioners are  to  view  the  premises,  mark  out  a  road  not  narrower  than 
fifteen  nor  wider  than  twenty  feet,  lay  it  out  so  as  to  cause  as  little 
injury  as  possible,  assess  the  damages,  and  make  a  full  report  to  the 
court.  If  the  proceedings  are  regular  and  there  are  no  objections 
made  by  the  land  owners,  the  court  will  adopt  the  report,  decree  that 
the  road  be  established  as  marked  out,  and  render  judgment  against 
the  petitioner  for  all  the  damages  and  costs.  The  owners  of  the  land 
then  have  six  months  within  which  to  remove  fence  and  gather  crops. 
If  after  that  time  the  road  is  not  open,  the  person  responsible  for  the 
delay  is  to  forfeit  five  dollars  to  the  petitioner  for  every  day  thereafter 
during  which  the  road  remains  unopened.    The  road,  when  once  estab- 
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lished,  shall  be  open  to  all  persons,  and  whenever  considered  of  suffi- 
cient public  utility  by  the  county  court,  may  be  adopted  as  a  county 
road.  Whenever  the  necessity  for  such  private  road  ceases,  the  county 
court  may  upon  petition  or  its  own  motion  vacate  it. 

^  PUBLIC  ROADS. 

Under  the  discussion  of  land  boundaries,  it  was  observed  that  if 
land  was  bounded  by  a  public  road,  it  would  extend  to  the  middle  of 
it.  In  such  a  case  the  fee  or  absolute  ownership  in  the  land  under  the 
road  would  ordinarily  remain  in  the  adjoining  proprietors.  The  land 
would  only  be  subject  to  the  paramount  right  of  the  public  to  pass 
over  it,  and  whenever  the  public  need  would  not  require  the  road  any 
more,  the  entire  and  exclusive  property  and  use  would  revert  to  the 
owners,  and  it  could  be  used  for  private  purposes.  The  public  have  a 
right  only  to  pass  peaceably  over  such  road,  and  any  other  use  of  it 
would  be  unlawful.  The  farmer  moreover  could  make  use  of  it  in  any 
profitable  manner  which  did  not  interfere  with  the  public  enjoyment. 

Although  the  farmer  over  whose  land  a  road  passes  can  make  use 
of  such  land,  only  subject  to  the  public  rights,  he  can  no  more  obstruct 
the  road  than  anybody  else.  Should  he  throw  in  any  trees,  Osage  or- 
ange or  other  brush,  or  plant  a  hedge  within  the  lines  established  for 
such  road,  or  should  feed  his  cattle  thereon,  he  would  be  subject  to  the 
payment  of  a  fine  not  less  than  twenty  dollars,  to  be  recovered  by  in- 
formation before  a  justice  of  the  peace. 

If  persons,  traveling  in  a  wagoh  or  carriage,  should  meet  on  a 
public  highway,  the  general  rule  is  that  each  party  shall  turn  to  the 
right.  Both  parties  must  try  to  avoid  collision.  If  one  does  not  con- 
form to  the  rule  and  the  other  could  avoid  collision  but  receives  in- 
jury, the  latter  could  not  recover  damages  because  he  was  guilty  of 
contributory  negligence.  The  language  of  our  statute  pertaining  to 
this  subject  is  about  as  follows :  '^The  persons  meeting  shall  season- 
ably turn  their  carriage,  wagon  or  other  vehicle,  to  the  right  of  the 
center  of  the  road,  so  as  to  permit  each  carriage,  etc.,  to  pass  without 
interference  or  interruption,  under  the  penalty  of  five  dollars  for  every 
neglect  or  offense,  to  be  recovered  by  the  party  injured  :  provided, 
this  section  shall  not  apply  to  any  case  unless  some  injury  to  person 
or  property  shall  occur  by  the  driver  of  the  carriage,  wagon  or  other 
vehicle  refusing  or  neglecting  to  turn'to  the  right  of  the  beaten  track. 
Nothing  in  this  section  shall  be  construed  to  prevent  a  heavily  laden 
wagon,  when  it  meets  an  empty  wagon,  from  retaining  the  right  of 
way  of  track.*' 
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Whenever  a  public  road  passes  over  a  railroad,  the  railroad  cor- 
poration is  required  to  have  the  bell  rung  or  the  whistle  sounded  at 
intervals  at  a  distance  of  eighty  rods  from  said  road,  and  continue  to 
do  so  until  the  train  has  passed  over.  For  every  neglect,  the  corpora- 
tion is  subject  to  a  penalty  of  twenty  dollars.  The  corporation  will 
also  be  liable  for  all  damages  which  any  person  may  sustain  when 
neither  the  bell  is  rung  nor  the  whistle  sounded :  provided,  it  shall 
not  be  precluded  from  showing  that  the  failure  to  ring  the  bell  or 
sound  the  whistle  was  not  the  cause  of  the  injury. 

All  persons  owning  steam  engines,  while  traveling  on  public  roads 
in  our  State,  on  meeting  a  person  with  a  hor'fee  or  horses  and  wagon, 
etc.,  are  required  to  shut  off  the  steam  and  come  to  a  halt  within  one 
hundred  yards  before  meeting  the  latter,  and  remain  so  until  such  per- 
son, having  passed,  is  one  hundred  yards  off.  Persons  violating  this 
provision  are  guilty  of  a  misdemeanor,  and  upon  conviction,  are  to  be 
fined  not  less  than  five  nor  more  than  one  hundred  and  fifty  dollars. 

How  a  public  road  is  established  is  not  necessary  to  mention  in 
detail.  The  main  pro  visions. are  that  applications  for  the  same  must 
be  made  by  petition,  signed  by  at  least  twelve  freeholders  of  the  town- 
ship through  which  the  proposed  road  is  to  pass,  to  the  county  court* 
of  which  notice  must  be  given.  The  court  will  consider  the  matter, 
and  also  hear  the  remonstrance  of  twelve  freeholders  of  said  township. 
If  the  road  should  promise  to  be  of  public  utility,  the  court  will  order 
the  road  commissioner  to  view  and  mark  out  the  road,  and  report  at 
the  next  term.  The  road  commissioner  is  to  receive  the  relinquish- 
ment of  the  right  of  way  from  those  through  whose  land  the  road  is 
to  pass,  and  if  any  persons  should  refuse  to  relinquish,  the  court  will 
appoint,  by  order  of  record,  three  disinterested  freeholders  of  the 
county  to  act  as  commissioners,  who  shall  then  view  the  road  and  as- 
sess the-damages.  If,  after  proper  consideration,  upon  the  report  of 
the  commissioners,  the  court  is  satisfied  that  the  road  will  be  of  suffi- 
cient utility,  it  will  be  ordered  to  be  established  as  a  public  highway 
forever,  until  altered  or  annulled  by  authority  of  law. 

FENCES. 

Independently  of  statutory  regulations,  every  farmer  is  compelled 
to  keep  his  horses,  cows,  sheep  and  other  domestic  animals  on  his  own 
premises.  Should  his  cattle  escape  from  the  lot  and  run  on  his  neigh^ 
bor's  premises,  he  would  be  responsible  for  damages,  however  certain 
he  was  of  taking  the  highest  degree  of  care.  That  his  neighbor  kept  no 
proper  fence  would  be  no  excuse,  for  there  was  no  such  duty  under 
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the  law.  Everybody  is  aware  that  if  horses  or  cows  are  suflFered  to. 
get  into  afield  of  tall  wheat  or  green  corn,  they  will  do  mischief  that 
can  hardly  be  estimated.  The  farmer  mast  therefore  anticipate  that 
his  cattle  will  do  damage  wherever  they  go,  and  hence  is  nnder  obliga- 
tion to  keep  them  on  his  own  premises.  Such  woald  be  the  law,  if  the 
people  of  a  State  did  not  consider  it  advisable  to  make  the  running  at 
large  of  cattle  and  other  animals  lawful,  and  compel  the  owners 
of  fields  and  other  inclosures  to  erect  lawful  fences  before  being  permit- 
ted to  recover  damages  for  the  trespass  of  their  neighbors'  cattle. 

In  our  State  the  question  whether  cattle  and  other  domestic  ani- 
mals shall  be  permitted  to  run  at  large  is  left  to  the  discretion  of  the 
respective  counties.  The  general  provision  is,  that  the  running  at 
large  14  lawtui,  and  that  fields  and  other  inclosures  must  be  inclosed  by 
a  lawful  fence.  However,  upon  the  petition  of  one  hundred  house- 
holders of  any  county,  at  a  general  or  special  election,  the  county 
court  is  to  submit  to  the  qualified  voters  of  such  county  the  question 
of  restraining  the  running  at  large  of  any  animal  or  animals  of  the 
species  of  horse,  mule,  ass,  cattle,  swine,  sheep  or  goats.  If  then  a 
majority  of  the  legal  voters,  voting  on  said  question,  shall  decide  in 
favor  of  declaring  the  runiiing  at  large  of  domestic  animals  unlawful, 
the  law  would  stand  as  mentioned  before,  when  there  was  no  statutory 
regulation  at  all. 

Upon  a  like  procedure,  the  people  of  the  several  counties  have 
the  right  to  restrain  only  swine  and  sheep  from  running  at  large,  if 
they  80  choose.  By  an  act  of  our  last  Legislature,  even  the  people  of 
five  townships  or  more,  in  one  body  in  any  county,  may,  within  their 
territory,  prohibit  swine  and  sheep  from  running  at  large. 

Now,  what  constitutes  a  lawful  fence  in  those  counties  where  cat- 
tle and  other  domestic  animals  are  permitted  to  run  at  large  'i  Our 
statutory  provision  reads  as  follows :  *' All  hedges  shall  be  at  least  four 
feet  high,  and  all  fences  composed  of  posts  and  rails,  posts  and  palings, 
posts  and  wire,  posts  and  planks  or  palisades,  shall  be  at  least  four  and 
a  half  feet  high ;  those  composed  of  turf  shall  be  at  least  four  feet 
high,  and  with  ditches  on  either  side  at  least  three  feet  wide  at  the  top, 
and  three  feet  deep;  and  what  is  commonly  called  a  worm  fence  shall 
be  at  least  five  feet  high  to  the  top  of  the  rider,  or  if  not  "  ridered," 
shall  be  five  feet  to  the  top  of  the  top  rail  or  pole,  and  shall  be.  locked 
with  strong  rails,  poles  or  stakes ;  those  composed  of  stone  or  brick 
shall  be  at  least  four  and  a  half  feet  high."  Could  the  fences  in  Mis- 
souri, as  a  rule,  stand  this  test?  The  fence- viewers  will  inspect  them 
whenever  you  bring  suit  against  your  neighbor  for  the  trespass  of 
his  cattle.    If  your  fence  should  not  stand  the  test,  and  your  neigh* 
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bor's  cattle  broke  into  your  field,  you  would  not  only  have  no  claim 
for  the  damage  done  to  your  crops,  but  if  you  allowed  your  anger 
to  get  the  better  of  your  judgment,  and  you  injured  the  cattle  by  the 
infliction  of  blows,  or  otherwise,  you  might  be  called  on  to  respond  for 
the  damage  thus  sustained  by  the  owner. 

In  those  counties  where  a  lawful  fence  is  required  to  be  kept,  if 
your  neighbors'  cattle  break  into  your  field,  you  may,  the  first  time, 
drive  the  cattle  one  and  sue  for  damages.  The  second  time  they  break 
in  you  may  impound  them;  then  giving  your  neighbors  immediate 
notice,  you  are  to  get  paid  for  your  trouble  and  also  f  jr  the  loss  sus- 
tained. If  the  owner  of  the  cattle  is  not  known,  they  may  be  taken  up 
as  strays.  Like  proceedings  in  cases  of  trespass  are  had  in  those  coun- 
ties where  cattle  are  restrained  from  running  at  large. 

Whenever  the  fields  of  two  owners  touch  each  other,  both  are  not 
required  to  keep  separate  fences.  Either  owner  can  compel  the  other 
to  contribute  in  maintaining  the  one  fence.  If  the  parties  cannot  agree 
as  to  what  part  one  is  to  erect  and  repair,  and  what  the  other,  either 
may  apply  to  a  justice  of  the  peace,  who,  with  the  aid  of  three  disin- 
terested commissioners,  will  settle  the  difficulty.  When  under  agree* 
ment  with  your  neighbor  in  such  case,  he  doe^not  keep  a  lawful  fence, 
and  in  consequence  thereof  your  cattle  entered  into  his  field,  he  could 
ask  for  no  damages.  However,  with  respect  to  other  farmers,  you  are 
under  no  obligation  to  keep  any  partition  fence  at  all,  and  may  agree 
with  your  neighbor  to  that  effect.  Hence,  if  in  such  case  the  cattle  of 
a  third  party  should  enter  into  your  neighbors'  field  from  the  want  of 
a  lawful  fence,  and  then  come  across  into  your  own  field  and  should 
do  you  damage,  you  could  recover. 

Railroads  are  required  in  our  State  to  erect  fences,  whether  the 
counties  through  which  they  run  permit  cattle  to  run  at  large  or  not. 
If  they  do  not  keep  a  lawful  fence  they  are  responsible  for  all  the  dam- 
ages that  may  accrue  by  the  loss  of  cattle  on  the  track. 

farmers'  animals. 

What  are  the  animals  which  the  farmer  may  keep,  and  in  which 
the  law  recognize  property  ?  Everybody  knows  that  horses,  mulesi 
cattle,  sheep,  swine  and  fowls  would  be  classed  as  such.  These  are 
usually  termed  domestic  animals.  But,  may  a  man  not  acquire  prop- 
erty in  animals  that  originally  are  wild,  when  he  has  tamed  them  ? 
Most  certainly.  A  deer  when  completely  tamed  and  being  on  one's 
own  premises  or  elsewhere  with  a  bell  on,  is  as  much  the  subject  of 
property  as  a  cow.    These  species  of  animals  when  running  wild  do 
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not  belong  to  anybody,  but  Everybody  has  a  right  to  acquire  property 
in  them,  and  whoever  first  gets  possession  holds  them  as  property. 
But  if  a  fawn  has  been  caught  and  then  escapes  from  the  person^s  cus- 
tody and  runs  oflF,  anybody  then  would  have  the  right  to  catch  and  own 
it.  A  species  of  property  of  this  nature  which  is  commonly  met  with,  is 
that  of  bees.  While  these  are  on  a  farmer's  premises  they  are  abso- 
lutely his  ;  but  if  they  swarm  oflF  he  must  follow  them  directly.  Any 
other  farmer  may  take  them  up,  provided  the  owner  does  not  follow 
them  ;  as  long  as  he  sees  them  he  retains  his  right  to  them. 

The  animals,  concerning  which  questions  in  respect  to  right  of 
property  usually  arise,  are  strictly  the  domestic.  On  making  a  con- 
tract for  the  sale  of  a  hoi^se  or  other  goods,  wares  or  merchandise  above 
the  value  of  thirty  dollars,  in  order  that  rights  may  be  acquired,  the 
horse  must  either  be  delivered,  or  there  must  be  payment  in  full  or  in 
part,  or  something  given  in  earnest  to  bind  the  bargain,  or  some  mem- 
orandum  in  writing  made  and  signed  by  the  parties.  One  caution, 
though,  may  be  given.  If  you  are  to  buy  a  horse  or  mule,  be  sure  that 
the  person  offering  to  sell  the  same  is  the  owner ;  if  he  is  not,  and  the 
proper  owner  should  afterwards  turn  up,  you  would  not  only  lose  the 
horse,  but  also  the  money  which  you  have  already  paid  for  him. 

It  has  been  stated  that  is  the  duty  of  every  farmer  to  anticipate 
that  his  horses  or  cattle  will  do  injur/  when  they  leave  his  premises. 
The  owner  is  therefore  liable  for  damages,  because  he  knows  that  all 
cattle  will  eat  and  tear  up  everything  growing.  But  unusually  evil 
propensities,  he  is  not  obliged  to  anticipate.  For,  is  it  every  mule  that 
kicks  or  bites  a  passer-by  ?  Or,  is  it  every  bull  that  will  gore  horses  ? 
Such  propensities  the  owner  is  not  under  obligation  to  anticipate,  and 
for  any  injury  sustained  in  consequence  thereof  by  another,  the  for- 
mer is  not  responsible  unless  he  had  knowledge  or  sufficient  notice  of 
the  existence  of  this  disposition  in  his  animal.  It  only  needs  such  no- 
tice as  would  be  sufficient  to  put  a  prudent  man  on  his  guard.  A 
farmer  is  not  even  permitted  to  defend  his  premises  by  ferocious  ani- 
mals, against  trespassers.  If,  therefore,  a  boy  should  go  to  your  or- 
chard to  steal  apples,  and  there  be  attacked  by  your  vicious  bull,  you 
might  have  to  pay  damages  just  as  well  as  if  the  boy  had  been  attacked 
in  like  manner  on  8unday  afternoon  on  coming  to  your  house  to  make  a 
social  visit.  You  are  never  permitted  to  defend  your  premises  by  means 
of  this  nature,  except  perhaps  when  you  put  up  placards  warning  ev- 
erybody.   Ferocious  dogs  will  be  considered  hereafter. 

Stallions  and  jacks  over  two  years  old  are  prohibited  from  running 
at  large  in  our  State,  under  certain  penalties.    If  such  animals  are  suf- 
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fered  to  ran  at  large,  they  may  be  taken  up  by  any  person,  and  if  not 
claimed  within  five  days  may  be  castrated,  for  which  service  three 
dollars  may  be  recovered.  If  such  animals  cannot  be  captured,  after 
giving  ten  days'  proper  notice  at  the  court-house  door  and  three  other 
public  places,  they  may  be  killed.  Bulls,  rams  and  boars  are  allowed 
to  run  at  large,  provided  three  freeholders  of  the  township  in  which 
such  animals  run  about,  do  not  give  the  owner  thereof  notice  that 
they  must  be  restrained.  If  upon  notice  for  three  days,  the  owner 
does  not  take  up  such  an  animal,  it  may  be  castrated  by  anybody ;  and 
in  case  the  owner  is  unknown,  it  may  be  castrated  in  like  manner  as  if 
notice  had  been  given.  • 

TRBSPASSING  ON  THB  FARM. 

Every  farmer  impliedly  invites  his  neighbors  and  other  fellow- 
oitizens  to  come  on  hie  premises  for  the  purposes  of  business,  courtesy, 
information,  etc.  He  is  under  legal  obligation  to  see  to  it  that  when 
such  persons  call  upon  him,  they  receive  no  hurt  from  any  source  on 
his  premises.  If,  therefore,  a  person  calling  should  receive  injury  from 
a  dog,  the  proprietor  would  be  under  legal  obligation  to  pay.  damages. 
So  also,  if  a  peddler,  no  matter  how  importunate  he  may  be,  should 
call  on  you,  you  cannot  do  him  violence  in  ejecting  him,  provided  he 
offers  no  resistance.  Express  permission  may  also  be  given  to  another 
to  come  on  one's  premises  for  a  special  purpose ;  but  then  that  per- 
mission does  not  extend  to  any  other  purpose.  Hence,  if  you  sell 
twenty  cords  of  wood  which  are  on  your  premises,  you  give  the  buyer 
implied  license  to  come  on  your  premises  to  haul  them  off;  but  the 
buyer  would  become  a  trespasser  if  .he  should  make  any  other  use  of 
the  land,  not  permitted  to  people  generally. 

But  suppose  a  person  should  enter  your  field  for  some  unlav/ful 
purposes,  as  to  take, — or  if  you  prefer  to  say, — to  steal  apples,  or  grapes, 
or  melons ;  what  then  ?  He  would  be  a  trespasser  from  the  beginning, 
and  you  could  sue  him  for  damages.  The  very  prevalent  opinion  that  a 
person  has  a  perfect  right  to  hunt  on  another's  waste  grounds  is  quite 
erroneous.  If  the  owner  of  such  grounds  should  choose  to  insist  upon 
his  rights — however  insignificant  the  satisfaction  may  be — he  may 
bring  a  civil  action  against  you.  Therefore,  if  a  person  goes  hunting 
with  his  dogs  on  another's  grounds,  and  the  dogs  should  kill  a  sheep, 
the  owner  of  the  dog  would  be, liable  in  damages,  even  if  the  dogs  had 
never  before  molested  sheep. 

By  the  statutes  of  Missouri,  every  person  who  enters  on  the  prem- 
ises of  another  for  some  unlawful  purpose,  as  to  take  away  or  mutilate 

Digitized  by  i^OOQ  IC 


TRESPASSES— DOaS.  365 


fruit  or  ornamental  trees,  or  to  take  away  fruit,  grapes,  vegetables, etc., 
or  to  take  away  or  throw  down  fences,  or  who  shall  cut  down  or  carry 
ofl*  any  timber  or  trees,  or  who  shall  buy  such  timber  or  trees,  knowing 
that  the  same  had  been  taken  as  aforesaid,  is  to  be  deemed  guilty  of  a 
misdemeanor,  and  as  in  other  cases  of  misdemeanors  may  be  arrested 
upon  having  an  information  filed  with  a  justice  of  the  peace.  A  per- 
son who  hunts  with  a  gun  or  dog  within  another's  inclosures  without 
permission,  is  subject  to  a  fine  of  ten  dollars,  although  he  captures  no 
game.  So,  there  is  a  penalty  of  twenty -five  dollars  if  a  person  goes 
to  fish  at  a  private  pond,  the  private  character  of  which  he  has  notice. 

It  has  been  stated  that  a  farmer  never  has  a  right  to  defend  his 
premises  against  mere  trespassers,  by  the  «ase  of  ferocious  animals. 
The  same  may  be  said  of  spring  guns,  pits,  etc.,  and  if  a  trespassing 
cow  should  fall  into  a  pit  and  break  her  neck,  the  owner  of  the  farm, 
and  not  the  owner  of  the  cow,  would  have  to  bear  the  loss.  Neither 
are  you  at  liberty  to  set  poison  in  your  field  to  do  away  with  a  tres- 
passing dog  that  treads  down  your  wheat.  If  such  dog  should  prowl 
about  your  house  every  night,  he  may  perhaps  be  disposed  of  in  that 
manner  as  a  nuisance.  It  is  sometimes  customary  to  kill  a  neighbor's 
chickens  when  thev  come  into  one's  own  field  and  scratch  up  newly- 
planted  com,  or  melon  patches,  and  then  throw  them  over  the  fence. 
The  person  indulging  in  this  practice  is  guilty  of  a  legal  wrong. 

Trespass  may  also  be  committed  by  casting  inanimate  objects  upon 
the  land  of  another.  For  instance,  il^  close  to  a  boundary  line  a  tree 
were  to  be  cut  and  should  fall  into  a  neighbor's  field  of  wheat,  the 
person  doing  so  would  have  to  pay  for  the  injury.  So  also,  if 
rock  were  blasted  near  a  line  and  some,  fragments  should  be  thrown 
into  a  neighbor's  garden.  The  person  instrumental  in  such  trespass, 
even  if  there  is  no  intention,  is  responsible  for  all  damages. 

OF  DOGS. 

Inasmuch  as  dogs  frequently  lead  not  only  to  bad  feeling  between 
otherwise  good  neighbors,  but  also  at  times  to  vexatious  litigation,  it 
has  been  deemed  advisable  not  to  speak  of  them  in  connection  with 
other  animals. 

It  is  generally  known  that  our  law  now  recognizes  a  right  of  private 
property  in  a  dog.  In  England,  this  was  formerly  not  the  law;  and 
hence,  if  a  neighbor  enticed  a  dog  away  from  another,  the  owner  could 
not  recover  the  value.  But  in  Missourt  the  law  recognizes  a  right  of 
property  in  a  dog,  and  it  has  been  held  that  where  a  railroad  corpora- 
tion, through  its  agent,  had  undertaken  to  transport  and  deliver  a  dog 
at  a  designated  point,  and  had  failed  to  deliver    him  at  that  point,  it 
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would  be  liable  for  his  value,  which  was  to  be  ascertained  by  the  testi- 
mony of  experts* 

Of  a  dog,  unlike  most  other  domestic  animals,  the  trespass  oc- 
casioned by  running  about  the  field  of  another  farmer,  does  not  usually 
give  rise  to  suits,  because  he  will  not  commit  any  noticeable  injury. 
It  would  be  different,  though,  if  the  owner  were  to  send  him  on  an- 
other man's  land  to  chase  cattle  or  pigs.  So  also,  if  the  owner  was 
aware  that  the  dog  had  a  propensity  to  chase  game,  and  the  dog  en- 
tered a  neighbor's  field  of  wheat,  and  while  chasing  hares  had  trodden 
down  the  wheat,  the  owner  would  certainly  have  to  answer  for  this 
damage.  If  a  person  was  aware  that  his  dog  would  bite,  there  would 
be  no  excuse  when  the  dog  had  bitten  a  person,  that  he  had  been  fast- 
tened  with  a  chain,  for  it  is  unlawful  to  keep  such  an  animal. 

The  liability  of  owners  of  dogs  for  injuries  done  by  them  varies 
very  much  in  the  different  States,  and  wiJl,  perhaps,  be;changed  more 
or  less  every  two  or  four  years.  Independently  of  the  statutes,  enough 
has  been  mentioned  to  indicate  what  the  law  would  be.  Certainly, 
every  farmer  would  have  the  right  to  use  his  dog  in  driving  another 
man's  cattle  or  pigs  out  of  his  field  ;  but,  of  course,  if  the  dog  should 
do  injury,  as  by  tearing  off  the  pigs'  ears,  the  own^  would  be  respon- 
sible. A  dog  could  be  killed  whHe  in  the  act  of  tearing  sheep  or  kill- 
ing swine,  whether  the  owner  had  notice  of  his  disposition  or  noL 
And  if  the  owner  has  notice  of  an  evil  propensity  in  his  dog,  he  would 
be  responsible  lor  all  injury  which  may  afterwards  be  committed  by 
him. 

At  present,  there  is  no  other  statutory  law  in  Missouri  with  respect 
to  dogs,  that  concerns  our  farmers,  except  one  provision  in  reference 
to  so-called  "sheep  killing"  dogs,  which  reads  as  follows  : 

*'In  every  case  where  sheep  or  other  domestic  animals  are  killed 
or  maimed  by  dogs,  the  owner  of  such  animals  may  recover  against  the 
owner  or  keeper  of  such  dog  or  dogs,  the  full  amount  of  damages,  and 
the  owner  shall^ forthwith  kill  such  dog  or  dogs  ;  and  for  every  day  he 
shall  refuse  or  neglect  to  do  so,  after  notice,  he  shall  pay  and  forfeit 
the  sum  of  one  dollar,  and  it  shall  be  lawful  for  any  person  to  kill  such 
dog  or  dogs." 

ABOUT  FIRBS. 

Ordinarily,  a  farmer  is  at  liberty  to  cultivate  his  land  in  any  man- 
ner that  he  sees  fit.  He  may  make  use  of  whatever  tools  or  other 
means  that  he  chooses.  But,  when  employing  fire  to  accomplish  any- 
thing, he  is  required  to  observe  a  degree  of  care  that  corresponds  to 
^he  danger.    Not  observing  due  care,  he  would  be  responsible  to  his 
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neighbor  for  all  damages  sustained  in  consequence  thereof.  While, 
therefore,  he  may  lawfully  set  fire  to  stumps,  brush  or  ditches  over- 
grown with  all  kinds  of  weeds  and  thorns,  on  his  premises,  he  is  bound 
to  f  bserevall  precautions.  What  precautions  with  respect  to  time, 
place,  etc.,  are  necessary  to  prevent  spread  of  fire  at  any  given  place, 
need  not  be  indicated  to  farmers.  Certain  it  is  that  for  any  omission 
of  due  care,  a  person  is  answerable.  For  instance,  if  one  were  to  set 
fire  on  a  dry  autumn  day,  to  a  hollow  tree,  for  the  purpose  of  driving 
out  a  rabbit,  even  on  his  own  grounds,  and  should  leave  without  ex- 
tinguishing the  fire,  and  it  should  find  its  way  to  a  neighbor's  fence, 
the  former  would  certainly  have  to  furnish  the  rails  again.  How  it 
would  be  if  a  person  should  by  smoking  tobacco,  while  feeding  his 
horses,  set  fire  to  his  barn,  and  sparks  should  then  be  transmitted  to  a 
neighbor's  wheat  stacks,  thereby  igniting  these  too,  may  not  be  cer- 
tain. Some  have  thought  that  the  smoker  had  lost  enough  himself, 
however  firmly  convinced  a  prudent  farmer  might  be  that  there  was 
gross  negligence. 

It  must  be  stated  in  this  connection  that  in  all  other  cases,  as  well 
as  fires,  negligence  is  never  excusable;  Let  it  be  added,  though,  that 
if  your  barn  or  other  building  should  be  set  on  fire  by  lightning  or  by 
an  incendiary,  in  consequence  whereof  your  neighbor  should  also 
suffer,  you  are  not  responsible,  since  you  cannot  help  that.  In  cases  of 
spontaneous  combustion,  whicn  may  be  traceable  to  some  neWigence^ 
it  might  be  different. 

Threshers,  who  employ  steam  power,  are  likewise  under  obligation 
to  observe  due  care  when  coming  on  your  premises  with  a  steam  engine. 
Due  care  in  their  business  requires,  for  instance,  that  they  should  make 
use  of  approved  appliances  for  arresting  sparks,  and  should  not  use 
machinery  which  is  completely  out  of  order  and  likely  to  scatter  fire. 
Not  observing  such  care,  they  would  be  responsible  to  the  farmer  if  in 
consequence  thereof  the  wheat  stacks  should  be  set  on  fire. 

Railroad  corporations  are  required  in  our  State,  for  preventing  the 
spread  of  fire,  to  clear  off  and  burn  up  or  remove  all  dead  vegetation 
and  undergrowth  upon  the  right  of  way  occupied  by  them,  twice  every 
year,  such  times  being  between  the  first  and  fifteenth  day  of  August, 
and  between  the  fifth  and  twenty-fifth  day  of  October  in  each  year. 
In  case  a  farmer  should  stack  his  grain  or  hay  within  one  hundred 
yards  from  the  right  of  way  of  a  railroad  corporation,  and  sparks  should 
be  blown  there  from  a  passing  train,  setting  the  stacks  on  fire,  the 
farmer  could  not  recover  for  the  loss. 
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RESPONSIBILITY  OF  THE  FARMER  FOR  THE  AOTS  OF  HIS  HIRED  MAN. 

Whenever  a  farmer  hires  a  man  to  work  for  him,  he  receives  all 
the  good  obtainable  through  his  services,  but  is  also  responsible  for  all 
the  wrongs  that  may  be  inflicted  upon  others  in  the  course  of  the  em- 
ployment. Hence,  if  you  order  a  hand  to  cut  wood,  and  while  engaged 
in  this  work  he  should  through  carelessness  strike  a  person  passing 
by»  you  would  have  to  bear  the  responsibility.  So  also,  if  you  were  to 
send  him  to  burn  dead  vegetation  near  a  neighbor's  field,  and  by  his 
doing  so  tire  should  be  communicated  to  your  neighbor's  field  and  per- 
haps burn  grain  or  buildings,  you  would  have  to  pay  all  damages,  no 
matter  what  specific  directions  you  gave  him,  which  he  disobeyed. 
Having  placed  him  in  motion  to  perform  the  work,  you  must  take  the 
consequences.  You  guarantee  to  the  public  that  he  shall  exercise  care 
and  abstain  from  wrongful  acts,  while  acting  for  you. 

It  matters  not,  when  a  laborer  works  for  you  and  inflicts  an  injury 
upon  a  third  party,  whether  you  directed  him  to  do  such  injury,  or 
whether  he  did  so  intentionally  or  unintentionally,  or  whether  he  did 
so  negligently  or  even  maliciously,  in  any  event  you  would  be 
answerable,  provided  it  be  done  in  the  course  of  his  employment. 
Therefore,  if  ^ou  sent  him  to  town  with  a  load  of  produce,  and  on 
meeting  another  with  a  wagon,  he  should  be  so  negligent  or  malicious 
as  to  tear  oflF  a  wheel  from  the  wagon  of  the  other,  you  would  have  to 
pay  the  wagoner's  bill.  But,  if  the  laborer*  should  commit  a  wrong 
when  not  engaged  in  working  for  his  master,  it  would  be  different. 
Thus,  if  he  should  on  Sunday  borrow  his  master's  horse  and  buggy  and 
while  riding  out  should  carelessly  run  over  children,  or  do  other  mis- 
chief, the  master  would  not  be  responsible. 

Although  the  master  is  responsible  for  the  misconduct  of  his 
laborer  to  strangers,  he  is  not  so  to  fellow- laborers.  Wherever  several 
laborers  are  in  the  employment  of  one  farmer,  it  is  manifestly  of  the 
highest  importance  that  each  one  should  perform  his  duty  with  fidelity. 
To  make  the  master  responsible  under  such  circumstances,  for  the  mis- 
conduct of  a  fellow  laborer,  would  be  no  less  than  to  offer  a  premium 
for  negligence.  Hence,  if  two  laborers  should  be  ordered  to  haul 
manure  and  one  should  ''fork"  the  other,  thereby  inflicting  a  ghastly 
wound,  the  master  would  not  be  answerable  in  any  way.  If,  however, 
the  servant  inflicting  such  wound  was  notoriously  incompetent  and 
negligent,  and  the^master  was  aware  of  this,  it  would  be  different. 
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WATER  RIGHTS  AND  DRAINAGE. 

Every  farmer  has  a  right  to  the  exclusive  use  of  the  surface  water 
— which  is  such  as  does  not  flow  in  a  natural  water-course  with  bed 
and  banks — that  collects  on  his  premises  by  the  fall  of  rain  and  snow. 
He  may  monopolize  this.  With  respect  to  water  in  creeks  which  pass 
through  his  land,  it  is  different.  Of  this  he  can  make  only  a  reason* 
able  use;  such  as  to  water  his  horses  and  cattle  or  irrigate  his  lands. 
He  may  divert  the  creek  from  its  natural  course,  provided  he  leads  it 
again  into  the  usual  channel  before  it  enters  his  neighbor's  land.  If  he 
should  cause  it  to  enter  at  a  different  place  than  the  natural  channel, 
he  would  be  liable  for  a  tresspass.  Now,  inasmuch  as  farmers  are 
tisually  more  anxious  to  get  rid  of  surface  water  in  their  fields  than  to 
retain  it,  what  are  their  legal  rights  with  respect  to  neighbors  who  may 
be  affected  thereby  f 

With  regard  to  details,  the  law  varies  in  the  different  States.  The 
general  rule  everywhere,  however,  seems  to  be  that  where  the  surface 
waters  are  collected  and  cast  in  a  body  upon  the  proprietor  below, 
unless  into  a  natural  water-course,  the  lower  proprietor  suffers  a  legal 
injury  and  may  have  his  action  for  damages. 

Ordinarily,  the  lower  proprietor  suffers  no  legal  injury  when  the 
water  flows  freely  on  to  his  land,  whether  through  a  natural  depression 
or  otherwise.  Should  he  feel  disposed,  however,  not  to  take  the  water, 
he  is  not  precluded  from« erecting  a  barrier  on  his  land,  although  the 
water  should  in  consequence  be  collected  on  the  land  above.  However 
in  such  a  case,  as  also  in  the  case  where  the  land  near  the  line  should 
by  nature  be  more  elevated  so  that  the  surface  water  had  no  outlet, 
the  farmer  injured  thereby  would  still  have  a  right,  upon  payment  of 
compensation,  to  have  a  drain  constructed  through  the  other's  land, 
provided  the  water  could  be  conveyed  into  a  natural  watercourse.  In 
our  State,  under  such  circumstances,  if  the  adjoining  proprietors  can 
not  agree  on  the  terms,  suit  may  be  instituted  before  a  justice  of  the 
peace  and  the  difficulty  thus  settled. 

It  has  been  intimated  that  a  farmer,  living  on  a  creek,  cannot  de- 
prive.a  lower  proprietor  entirely  of  the  use  of  water  naturally  running 
in  the  creek.  Respecting  ^subterranean  streams,  it  is  otherwise.  No 
rights  attach  to  them.  If  your  neighbor  digs  a  well,  and  in  consequence 
thereof  your  well  runs  dry,  you  could  have  no  redress,  even  if  he  were 
maliciously  to  dig  the  well  near  the  line. 
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OF  OVBRHANGING  TREES. 

Freqaently  it  becomes  of  interest  to  know  what  the  rights  of  ad- 
joining owners  ^are  when  trees  -stand  on  or  near  a  line.  One  owner 
may  have  the  land  cultivated  on  his  side,  while. the  other  has  not ;  and 
on  the  latter's  side  may  be  tall,  overhanging  trees  which  materially  in- 
jure the  growing  crops  of  the  former.  Farther,  suppose  the  land  on 
both  sides  is  cultivated,  and  fruit-bearing  trees  stand  near  the  line.  Is 
it  not  manifest,  therefore,  that  a  conflict  of  rights  may  arise  in  both  of 
these  instances? 

A  tree  standing  on  the  line  is  the  joint  property  of  the  two  adjoin- 
ing^owners,  and  neither  can  remove  it  without  the  consent  of  the  other. 
If  the  adjoining  owners  should  not  know  the  true  line  between  their 
lands,  but  should  agree  upon  one,  both  could  make  use  of  the  land  and 
the  trees  on  their  respective  sides,  and  neither  could  1)e  disturbed  in 
his  possession  until  a  different  line  should  be  drawn  by  the  county  sur- 
veyor, upon  'the  request  of  either  or  both.  If,  however,  one  owner 
knew  the  line  and  the  other  did  not,  and  the  latter  should  fro  over  the 
line  to  cut  trees,  although  under  mistake,  the  former  could  certainly 
get  pay  lor  the  wood  cut. 

A  tree  the  trunk  of  which  is  on  one  side  of  the  line,  belongs  to  the 
owner  of  that  side.  Although  the  limbs  of  the  tree  may  be  mainly  on  the 
other  side,  yet  the  owner  of  the  tree  would  be  entitled  to  the  entire  use 
of  it.  If  the  tree  should  bear  apples  or  nuts,  and  these  had  fallen  into 
the  other  man's  field,  the  latter  could  not  pick  them  up  for  his  own  use. 
They  are  the  property  of  the  owner  of  the  tree,  who  probably  would 
have  an  implied  license  to  go  across  the  line  to  pick  them  up.  How- 
ever, the  other  party,  who  has  the  right  to  the  undisturbed  enjoyment 
of  his  land,  which  includes  the  open  air  above,  may  cut  off  the  tres- 
passing limbs  and  branches.  But  he  would  not  be  entitled  to  make  nse 
of  the  brancnes  in  any  way,  and  could  only  throw  them  over  the  fence, 
taking  care  to  do  as  little  injury  as  possible. 

8KLLXN0  PRODUCE. 

It  has  been  intimated  already  that  when  any  goods  of  the  value 
of  thirty  dollars  or  more  were  bought  or  sold,  in  order  that  the  con- 
tract might  be  good,  there  had  to  be  some  writing,  signed  by  the  part- 
ies to  be  charged,  or  delivery  of  the  goods  in  whole  or  in  part,  or  part 
payment,  or  something  paid  in  [earnest,  to  bind  the  bargain.  So  also, 
it  has  been  stated  that  the  contracting  parties  must  agree  to  precisely 
the  same  thing.    Therefore,  if  a  doctor  offers  $95.0(J.f^|VQi^  horse,  and 
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you  accept  unconditionly,  if  nothing  else  be  done  neither  can  enforce 
the  bargain  afterwards.  Likewise,  if  he  should  have  offered  you  $85, 
and  you  understood  him  to  say  $185,  and  the  horse  were  delivered,  you 
could  compel  him  to  return  the  horse.  These  rules  apply  to  all  pro- 
duce that  you  may  sell. 

Very  often  you  may  sell  your  wheat  to  be  delivered  at  a  future 
time.  Suppose  you  sold  a  certain  800  bushels  at  80  cents  a  bushel,  to 
be  delivered  after  two  months,  and  the  grain  dealer,  to  bind  the  bar- 
gain and  complete  the  sale,  should  make  a  part  payment  of  $50.  This 
bargain  would  be  enforceable,  and  if  lightning  should  strike  into  your 
granary,  and  the  wheat  be  burnt  up, you  would  neverthless  receive  the 
$590.  So  also,  if  you  had  bought  35,000  feet  of  lumber  from  a  dealer, 
and  had  taken  to  your  farm  10,000  feet,  while  the  remainder  had  then 
been  lost  by  fire,  without  the  dealer's  fault,  you  would  nevertheless 
have  to  pay  for  the  35,000  feet. 

Whenever  a  farmer  sells  wheat  or  other  produce  by  the  bushel,  and 
no  special  agreement  is  made  as  to  the  weight  thereof,  the  bushel  shall 
consist  of  the  following  number  of  pounds,  viz.:  Wheat,  clover  seed 
and  potatoes,  sixty  pounds;  rye,  shelled  corn  and  flax  seed,  fifty-six 
pounds;  unshelled  corn,  seventy  pounds;  onions,  fifty  seven  pounds; 
blue-grass  seed,  fourteen  pounds;  timothy  seed,  forty  five  pounds; 
sweet  potatoes, fifty-six  pounds;  turnips,  forty-two  pounds;  apples, 
peaches  and  pears,  forty-eight  pounds.  When  apples  are  sold  by  the 
barrel,  and  no  special  agreement  is  made  as  to  the  size  of  the  barrel, 
the  size  is  to  be  as  follows  :  Length  of  barrel,  twenty-eight  and  one- 
half  inches,  with  chines  of  three-quarters  of  an  inch  at  the  end  ;  the 
diameter  of  the  head  shall  be  seventeen  and  Qnequarter  inches,  and 
the  diameter  of  the  center  of  the  barrel  inside  shall  be  twenty  and 
one  half  inches. 

In  order  to  establish  uniformity  in  weights  and  measures,  and  to 
secure  to  each  his  just  due,  it  is  made  obligatory  upon  the  clerk  of  each 
county  court,  to  procure  at  the  county's  expense,  a  set  of  weights  and 
measures  to  which  those  of  a  dealer  should  correspond.  Any  person 
who  sells,  whatever  commoditity  it  may  be,  by  'any  measure  or  weight 
which  he  knows  does  not  correspond  with  that  at  the  county  clerk's 
office,  shall  for  every  offiense  forfeit  to  the  person  injured  ten  dollars, 
to  be  recovered. by  civil  action  before  a  justice  of  the  peace. 

KISOSLLANROUS. 

How  estates  in  land  are  acquired  by  agreement  of  the  parties  has 
been  considered  to  a  limited  extent.    At  the  conclusion  it  has  been 
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deemed  advisable  to  make  a.few  comments  on  the  rights  in  iand.which 
arise  by  virtue  of  the  marital  relation,  and  likewise  to  refer  briefly  to 
testamentary  dispositions. 

First,  with  respect  to  the  lands  of  the  wife.  By  the  old  common 
law,  the  legal  personality  of  the  wife  was  lost  by  marriage  in  that  of  the 
husband.  Hence,  it  follows  that  she  could  not  be  possessed  of  any 
land  or  other  property  during  marriage,  but  that  such,  if  she  had  any 
before,  would  during  their  joint  lives  be  under  the  disposition  of  the 
husband.  If  the  property  was  land,  the  husband  had  absolute  control 
over  the  profits  and  rents.  Further,  if  there  were  any  issue  by  the 
marriage,  and  the  husband  outlived  the  wife,  he  was  possessed  of  the 
land  till  he  died,  which  estate  in  land  was  called  his  curtesy.  After 
his  death,  the  land  would  of  course  descend  to  the  heirs  of  his  wife.. 
The  only  ordinary  mode  by  which  his  rights  in  lands,  arising  by  virtue 
of  marriage,  could  be  barred,  was  by  stipulating  expressly  in  the  grant 
of  the  land  to  the  wife  that  she  should  hold  it  to  her  sole  and  separate 
use,  and  that  his  curtesy  should  not  attach. 

In  our  State,  the  old  rule  has  been  somewhat  modified  by  stati^te. 
Before  this,  during  coverture  the  husband  not  only  had  absolute  con- 
trol over  the  profits  and  rents  arising  from  lands,  but  could  also  con- 
vey the  land  to  others,  for  the  time.  ^Now  he  can't  convey  any  rights 
attaching  to  the  land,  without  executing  a  deed  jointly  with  the  wife. 
Further,  no  rents  and  products  arising  from  the  real  estate  which  the 
wife  owned  before  marriage,  or  which  she  acquired  subsequently  by 
gift,  devise  or  inheritance,  and  no  moneys  or  obligations  arising  fron^ 
the  sale  of  such  real  estate,  shall  be  subjected  to  the  payment  of  the 
sole  debts  of  the  husband.  Annual  products  only,  of  such  real  estate, 
may  be  attached  and  levied  upon  for  debts  of  the  husband^  created  for 
necessaries  for  the  wifo  and  children,  and  for  labor  and  materials  ex- 
pended for  the  cultivation  or  improvement  of  such  real  estate.  The 
husband's  curtesy  still  attaches,  however,  although  attempts  to  effect 
a  change  have  been  made. 

If  the  wife  survives  the  husband,  she  has  a  similar  estate  in  the 
lands  of  the  latter.  The  common  law  provision,  which  in  Missouri  is 
still  in  force,  endowed  her  in  the  one-third  part  of  all  the  lands  whereof 
her  husband  had  been  possessed  during  marriage,  and  to  which  she 
had  not  relinquised  her  dower  ri^ht  by  deed,  jointly  executed  with  her 
husband.  It  must  be  observed  that  the  nature  or  quantity  of  the  lands 
to  which  curtesy  and  dower  attached,  had  to  be  estates  of  inheritance. 
In  our  State,  however,  the  widow  has  also  dower  in  leasehold  estates  of 
twenty  years  or  more.  Our  statutes  make  several  other  provisions,  of 
which  the  widow  can  avail  herself  aild  accept  in  the  place  of  the  corn- 
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moQ  law  dower.  Sometimes  it  is  to  her  benefit  to  avail  herself  of  the 
statutory  provision,  while  under  different  circumstances  the  common 
law  provision  may  be  more  advantageous.  She  always  had  the  right 
of  election  between  the  two. 

Dower  will  be  barred  by  divorce,  but  only  in  cases  where  the  wife 
is  the  guilty  and  losing  party.  The  same  rule  applies  to  the  husband's 
curtesy.  Dower  may  also  be  barred  by^i^stamentary  provision,  when 
it  is  expressly  declared  to  be  in  lieu  thereof.  In  this  instance,  the 
widow  is  also  entitled  to  elect  which  she  will  take,  the  regular  dower 
or  the  benefits  provided  ,  by  the  will.  Lastly,  dower  may  be  barred  by 
jointure,  or  marriage  contract  created  before  marriage,  by  which  she 
is  to  receive  any  estate,  real  or  personal,  to  take  effect  after  the  hus- 
band's death,  and  expressly  declared  to  be  in  lieu  of  dower.  It  may 
furthermore  be  added  that  the  widow's  common  law  dower  is  never 
subject  to  the  claims  of  the  husband's  creditors. 

Estates  in  land  may  also  be  acquired  by  inheritance  or  devise.  By 
inheritance  the  land  descends  to  those  on  whom  the  law  casts  it,  and 
this  happens  when  the  ancestor  makes  no  will.  When  the  ancestor 
makes  a  will,  pointing  out  those  who  are  to  take,  it  is  called,  taking  by 
devise. 

Every  male  person,  twenty-one  years  of  age  and  upwards,  of  sound 
mind  may,  by  last  will,  devise  his  real  estate,  saving  the  widow  her 
dower.  Every  married  or  unmarried  woman,  eighteen  years  of  age  and 
upwards,  of  sound  mind  may  likewise,  by  last  will,  devise  her  real  es- 
tate, subject  to  the  husband's  curtesy.  Every  will  must  be  in  writing 
and  subscribed  by  the  testator,  or  by  some  person  by  his  direction,  in  his 
presence.  Two  or  more  competent  witnesses  must  also  subscribe  their 
names  to  the  will  in  the  presence  of  the  testator,  but  may  do  so  at  dif- 
ferent times. 

A  will  may  be  revoked  by  the  testator  by  any  act  of  his  which 
shows  such  an  intention.  In  case  it  should  be  destroyed  accidently,  or 
in  any  other  way,  except  intentionally  by  him  or  by  his  direction,  if 
the  contents  could  be  established  otherwise,  the  will  would  still  be 
good.  But  if  he  should  tear,  burn,  or  cancel  it,  or  make  a  different 
will,  doing  so  himself,  or  having  it  done  by  his  direction,  the  will 
would  naturally  be  revoked. 

A  person  who  feels  disposed  to  disinherit  one  of  his  children,  must 
mention  the  latter's  name  in^the  will.  If  he  disposes  of  all  of  his  prop- 
erty without  making  provision  for  one  whose  name  is  not  mentioned, 
it  will  be  presumed  that  such  child^had  been  forgotten. 

In  conclusion,  let  it^be  suggested  that]  whenever  you  ask  legal  ad- 
vice, particularly  with  reference  to  questions  that  may  niateriaUv  af- 
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feet  your  rights  in  lands,  always  consult  a  reliable  and  competent 
attorney.  It  will  be  the  cheapest  in  the  end,  besides  saving  unneces- 
sary trouble  and  unpleasantness.  A  legal  address  to  farmers  must  of 
necessity  be  elementary,  serving  them  merely  as  a  general  guide,  rather 
than  a  reliable  aid  in  the  determination  of  any  special  question  of  right. 
It  is  one  thing  to  know  the  rule  of  law,  and  it  is  another  and  more 
difficult  thing  to  apply  it  to  a  particular  state  of  facts.'  If  the  agricul- 
tural world  of  Missouri  is  in  any  way,  or  to  the  smallest  extent,  aided 
by  any  suggestions  or  explanations  contained  in  this  paper,  the  writer 
feels  that  he  is  amply  repaid. 
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The  great  interest  being  developed  in  Forestry  gives  interest  to 
the  following  State  laws  on  the  subject,  which  laws  seem  to  be  gen 
erally  overlooked  : 

Sec.  5697,  of  Revised  Statutes  of  Missouri.  Bounty  for  planting 
trees. — Every  person  planting  one  acre  or  more  of  prairie  land  within 
ten  years  after  the  -passage  of  this  act,  with  any  kind  of  forest  trees, 
except  black  locust,  and  successfully  growing  and  cultivating  the  same 
for  three  years;  and  every  person  planting,  protecting  and  cultivating 
lor  three  years,  one-quarter  of  a  mile,  or  more,  of  forest  trees  upon  his 
own  land,  to  be  set  not  more  than  one  rod  apart,  and  to  stand  at  the 
end  of  three  years  not  more  than  two  rods  apart,  shall  be  entitled  to 
receive  for  fifteen  years,  commencing  three  years  after  said  grove  or 
line  has  been  planted,  an  annual  bounty  of  two  dollars  per  acre  for 
each  acre  so  planted,  and  two  dollars  for  each  quarter  of  a  mile  so 
planted,  to  be  paid  by  the  county.  Said  bounty  shall  not  be  paid  any 
longer  than  said  grove  or  Jine  of  trees  are  kept  alive  and  in  growing 
condition. 

Sec.  6698.  Plat  to  be  filed. — Any  person  wishing  to  avail  himself 
of  the  provisions  of  the  preceding,  shall,  within  three  years  after  plant- 
ing said  grove  or  line  of  trees,  file  with  the  clerk  of  the  county  court, 
a  correct  plat  of  said  grove  or  line  of  trees,  showing  on  what  section  ^ 
said  grove  or  line  of  trees  is  situated,  attested  by  his  own  oath  and  the 
affidavit  of  at  le^st  two  householders  of  the  vicinity,  setting  forth  all 
the  facts  in  relation  to  the  growth  and  cultivation  of  said  grove  or  line 
of  trees. 

Sec.  5699.  Duty  of  county  court. — ^The  county  clerk  shall  present 
said  plat  and  affidavit  before  the  county  court,  and  if  the  court  find 
from  all  the  facts  derived  from  the  plat,  affidavits  and  other  sources, 
that  section  5697  has  been  fully  complied  with,  they  shall  issue  a  war- 
rant on  the  county  treasurer  for  the  amount  found  due. 

Sec.  5700.  Certificate  receivable  for  taxes. — Such  certificate  shall 
be  received  and  taken  by  the  collector  of  revenue  of  the  county  in 
which  the  same  was  given,  for  county  taxes,  and  such  collector  shall 
be  allowed  credit  to  the  amount  of  such  certificate  on  behalf  of  the 
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By  Jambs  Williams,  Esq. 


Some  thirty  years  ago,  when  the  Valley  Farmef  was  edited  by  EL 
E.  Woodward  and  Ephriam  Abbott,  I  was  a  constant  reader  of  that 
paper  and  of  many  other  publications  and  reports;  and  got  the  idea 
grounded  in  my  mind  that  artificial  springs  could  be  made  by  deep  til© 
drainage  in  many  weedy,  springy  sloughs,  that  would  result  in  drying 
the  land  and  at  the  same  time  furnish  an  abundant  supply  of  stock 
water,  especially  during  freezing  weather  in  winter. 

I  have  gathered  all  available  information,  from  any  and  every 
source,  but  the  great  drawback  in  our  locality — Oameron — was  the  high 
price  of  tiling.  We  have  no  tile  factory  in  this  vicinity,  and  the  freight 
on  it  is  more  than  the  first  cost.  But  notwithstanding  the  fact  that  I 
had  to  pay  $27.50  per  1 ,000,  for  three  inch  tile,  I  hazarded  the  experi- 
ment of  laying  something  over  half  a  mile  in  1884.  This  year  ( 1885)  I 
.  have  laid  about  one  mile,  my  tile  costing  33  per  cent,  less  than  in  1884. 
The  result  of  last  year's  draining  has  been  very  gratifying  indeed,  as 
well  as  very  profitable. 

I  will  subjoin  a  description  of  the  work : 

We  commenced  our  ditch  where  we  had  a  nice  outlet,  to  drain  a 
long,  sloughy,  springy  draw  in  the  prairie.  It  was  always  too  wet  to  get 
anything  to  grow  on,  until  so  late  in  the  season  that  no  crop  would 
mature,  being  covered  with  big,  rough  slough  grass,  and  in  the  wettest 
part  with  a  kind  of  hooked,  bearded,  rough  grass,  unfit  for  anything. 

We  dug  the  ditch  on  an  average  of  four  feet  deep,  keeping  the 
grade  of  the  bottom  as  nearly  uniform  as  possible,  so  as  to  avoid  little 
depressions  or  humps  for  the  fine  sand  or  soil  to  lodge  in,  and  obstruct, 
the  flow  of  water.    But  in  our  case,  in  this  particular  ditch,  we  had  no 
trouble,  for  we  had  plenty  of  fall.    But*in  draining  very  level  land  it 
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is  all -important  to  have  the  grade  uniform  along  the  bottom  of  the 
ditch,  as  otherwise  the  tile  will  choke,  there  not  being  fall  enough  to 
keep  it  clean. 

We  had  not  dng  a  hundred  yards  before  the  water  began  running, 
and  it  increased  as  we  proceeded  until  it  became  very  troublesome. 
However,  I  encouraged  the  men,  and  they  stayed  by  it  bravely  until 
finished. 

I  will  say  here,  that  of  the  many  thousand  dollars  I  have  expended 
in  improving  my  lands,  1  have  never  made  an  investment  that  bene- 
fited my  farm  one  tenth  part  as  much  as  this  one  ditch. 

We  put  in  three  inch  tile  for  the  main,  with  two  and  one-half  inch  for 
some  side  ditches — two  and  one-half  inch  tile  makes  a  very  good  drain 
where  there  is  plenty  of  fall.  To  avoid  tramping  in  the  mud  and  water 
while  laying  the  tile,  I  took  a  piece  of  fencing  board  six  feet  long,  and 
nailed  to  it  two  pieces  of  old  0,  O.  moulding^  placing  the  thick  edge 
out  and  the  thin  edge  to  the  center  of  the  fencing  board,  thus  forming 
a  nice  trough.  I  laid  six  or  seven  tiles,  and  placed  the  trough  over 
them,  standing  on  it  and  laying  three  or  four  tiles  at  a  time,  then  draw- 
ing the  trough  along  end-wise  on  the  tile  laid,  being  careful  all  the 
time  to  jam  the  tiles  up  close,  and  to  leave  them  in  as  straight  a  line 
as  possible. 

In  dry  and  shallow  ditches,  say  2^  to  3  feet  deep,  the  trough  is  un- 
necessary, and  is  perhaps  superfluous  where  one  has  improved  tools  for 
tile  laying.  The  tools  that  we  used  were  spades,  about  17  or  18  inches 
long,  and  5  or  6  inches  wide,  and  made  of  the  best  steel.  We  had  a 
long,  narrow  spade  for  cleaning  out  the  ditch,  but  it  was  nearly  worth- 
less, the  handle  being  too  straight,  and  consequently  we  used  it  very 
little. 

After  having  laid  the  tiles  nicely  in  the  ditch,  the  next  thing  was 
to  put  some  old  hay  or  corn-fodder  in  the  ditch  on  the  tile,  so  as  to 
press  gently  and  evenly  on  them  while  the  ditch  was  being  filled. 

Whether  this  is  necessary  or  not  T  cannot  say,  but  am  inclined  to 
think  that  it  is  not.    We  did  not  put  any  on  the  tile  laid  this  season. 

When  we  used  no  hay  or  similar  material  to  hold  the  tiling  in 
place,  we  took  a  long,  sharp  spade  apd  caved  a  little  of  the  clayey  sub- 
soil off  the  sides  of  the  ditch,  to'  hold  it  evenly  in  line  while  the  ditch 
was  being  filled  by  the  plow. 

OosT  OP  Laying  Tilb. — For  drainage  alone^  it  is  somewhat  expen- 
sive in  this  locality,  but  the  cost  depends  very  much  oa  the  depth  of 
the  ditches  and  the  size  of  the  tile  used.  We  have  drained  two  lakes, 
and  have  dug  several  rods  of  ditch  six  and  seven  feet  deep,  using  four 
inch  tile  in  this  deep  place  for  fear  of  a  checkage.    I  let  the  most  of 
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my  ditching  out  by  the  rod  this  season.  I  paid  for  the  deep  ditches, 
averaging  six  feet  deep,  iii  loamy  soil,  $0.50  per  rod  \  for  ditch  thirty 
inches  deep,  in  soddy  and  grubby  land,  $0.20;  and  in  smooth,  level 
land  for  ditch  thirty  inches  deep,  at  the  bottom  of  a  deeply  ploughed 
furrow,  $1.00  per  100  feet ;  I  laying  and  covering  the  tile. 

The  man  who  dug  the  ditches  made  on  a  average  for  the  whole 
job,  about  $1.50  per  day,  he  boarding  himself,  and  I  furnishing  a  house 
for  himself  and  family.  From  what  I  have  seen  of  the  business,  I  think 
that  $1.00  per  100  feet,  at  present  prices  for  living,  an  equitable  price 
for  ditch  thirty  to  thirty-three  inches  deep,  which,  if  dug  in  the  bottom 
of  a  deep  ^furrow,  will  average  about  three  feet  deep,  or  as  deep  as  I 
find  it  practicable  to  dig  for  drainage  alone. 

But  where  stock  water  is  wanted  or  expected,  the  deeper  the  ditch 
the  better. 

Now,  it  is  not  to  be  taken  tot  granted  that  every  little  sink  or 
slough  will  make  a  living  spring;  yet,  on  the  other  hand,  there  are 
many  boggy,  springy  places  which  by  draining  properly  will  supply  an 
abundance  of  [stock- water  in  winter  time,  when  water  is  so  badly 
needed;  and  at  the  same  time  reclaim  a  piece  of  land  and  render  it 
cultivatable,  which,  were  it  not  drained,  would  produce  only  malaria, 
weeds  and  frogs,  and  be  a  barbor  for  snakes  and  vermin. 

When  laying  a  drain  for  stock-water,  take  one'  tile  to  a  tinner's 
shop,  and  have  a  heavy  galvanized  iron  pipe  made,  the  size  of  the  tile, 
and  six  feet  long.  .  See  that  it  fits  -into  the  tile  snugly.  Box  the  pipe 
with  two-inch  planking  five  feet  nine  inches  long,  leaving  three  inches 
of  the  pipe  uncovered. 

Sink  the  tank  which  is  to  catch  the  drainage  water  into  the  ground  a 
little  over  half  its  depth.  Out  a  round  hole  in  the  end  just  the  size  of 
the  pipe  before  mentioned.  Insert  the  pipe  snugly  in  the  hole  in  the 
tank,  jaming  it  up  close  so  that  the  shoulder  of  the  box  on  the  pipe 
will  come  up  to  the  tank  and  fit  tightly. 

Now  you  have  the  tank  at  one  end  of  the  pipe,  and  a  tile  at  the 
other,  to  begin  with  .  Lay  a  few  tiles,  and  with  some  tough,  black  clay 
tamp  the  tiles,  gently  at  first,  and  fill  the  ditch  with  tough  clay  for 
some  ten  or  fifteen  feet  from  che  tank. 

If  you  have  done  |  all  this  properly,  if  the  ditch  has  a  pretty 
good  fall,  and  if  there  is  plenty  of  water,  you  will  have  as  good  a  water- 
ing place  as  anyone  could  wish.  I  have  just  such  a  spring  as  has  been 
described,  and  it  would  do  your  heart  good  to  see  it  on  a  cold  morning, 
with  the  thermometer  below  zero,  smoking  like  some  great  fountain  of 
Nature's  making.  I  verily  believe  that  my  tile  spring  would  have  fur- 
nished water  enough  last  winter,  cold  as  it  was,  for  500  cattle  and  a 
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like  number  of  hogs.  It  has  stopped  running  only  about  ten  days— in 
August — since  constructed.  However,  the  falls  of  1884  and  1885  were 
not  as  dry  as  some,  and  last  summer  was  rather  wet. 

I  am  of  the  opinion  that  in  a  very  hot,  dry  season  it  would  be  dry 
through  the  latter  part  of  such  season,  but  believe  that  there  will  al- 
ways be  plenty  of  water  in  cold  weather,  although  the  weather  should 
be  dry. 

The  slough  through  which  the  ditch  ran  was,  as  stated,  a  wet, 
springy,  cold  and  sour  piece  of  land,  unfit  for  any  crop.  We  have 
planted  corn  across  it  in  the  dryest  places,  several  times,  but  never 
raised  anything  except  weeds.  We  plowed  up  the  soil  last  fall,  after  it 
had  drained  out  dry.  The  sod  was  very  tough,  as  it  was  mostly  slough 
grass.  Being  plowed  under  very  late  in  the  fall,  the  sod  did  not  rot 
much.  This  spring,  which  was  very  wet,  when  we  plowed  the  field — a 
rolling  piece  of  land — the  slough  was  the  dryest  part. 

Consequently  we  plowed  when  others  could  not  get  into  their 
fields  for  miring  down.  And  the  same  way  with  the. planting ;  we  got 
a  tolerably  good  stand  of  corn,  notwithstanding  the  wet  and  cold 
weather.  We  did  not  get  as  good  a  stand  on  the  slough,  owing  to  its; 
being  very  soddy ;  yet'raised  good,  sound  corn  there ;  in  fact,  about  the 
best  in  a  field  of  fifty  acres,  averaging  about  forty-five  bushels  to  the 
acre. 

There  is  one  drawback,  however,  the  land  being  rather  rolling  with 
considerable  fall,  there  is  great  danger  of  the  ditch  being  washed  out 
and  ruined  in  a  big  freshet.    But  this  can  be  guarded  against. 

I  have  another  running  spring,  although  not  so  strong  as  the  one 
described.  It  is  off  in  a  remote  corner,  and  is  fed  by  about  fifteen 
rods  of  ditching,  only.  Yet  I  think  it  ran  all  summer,  and  would  have 
furnished  water  enough  for  the  stock  of  an  ordinary  eighty-acre  farm, 
bad  there  been  a  tank  of  sufficient  size  to  hold  all  the  water. 

To  those  proposing  to  lay  tile  for  stock  water,  I  would  say,  again, 
that  the  living  water  must  be  near  the  surface  of  the  ground  to  insure 
a  supply  in  dry  times.  The  great  office  of  the  tile  is  to  collect  and 
carry  the  water  to  a  point  where  it  can  be  utilized.  Every  one  must 
exercise  his  ow.i  judgment  as  to  whether  or  not  it  will  pay  him  to 
ditch  for  water  alone.  But  in  this  county,  where  the  wooded  ravines 
head,  and  there  is  a  long  draw  heading  oat  in  the  prairie,  nine  times 
out  of  ten  there  are  springs  and  seeps  the  water  from  which,  if  col- 
lected and  carried  to  a  convenient  place,  would  makeafountain  worth 
four  times  as  much  as  most  wells  and  wind-mills,  and  secured  at  far 
less  trouble  and  expense.  The  only  trouble  attending  them  is  the 
liability  of  their  being  washed  out  by  heavy  rains. 
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Missouri  Agricultural  College,) 
Columbia,.  Mo.,  Sept.  24, 1886.    ) 

S.  S.  Laws,  LL.  D.,  JPresident  University  of  Missouri: 

Sir — The  College  Farm  has  attempted  to  test  many  of  the  grasses 
and  forage  crops  that  are  seeking  public  favor.  It  has  met  with  an 
experience  that  is  doubtless  common.  Most  of  our  grass  seeds,  not  of 
common  growth,  have  proven  failures  with  me,  from  a  reason  that  de- 
serves attention.  Seed  that  is  of  rare  use  is  probably  held  over  by  deal- 
ers until  the  per  cent,  of  germination  is  small,  so  small  that  the  spon- 
taneous growth  of  the  soil  smothers  the  plants  desired,  unless  drill 
culture  be  adopted,  with  hoeing.  I  have  had  repeated  misfortunes  with 
rare  grass  seeds  and  other  rare  plants,  and  have  reason  to  believe  that 
ftf^rmers  receive  discouragement  from  like  reasons,  the  result  of  which 
is  to  check  the  spread  of  experience  with  our  newer  varieties  of  grasses 
whose  seed  is  not  much  called  for.  Of  twenty-five  varieties  of  grasses 
and  clovers  sown  during  the  past  year  at  proper  times,  but  few  have 
made  a  fair  stand,  most  of  the  seed  failing  to  germinate. 

Johnson  grass  (sorghum  halapense)  was  sown  two  years  ago  last 
fall,  very  early,  and  again  this  spring.  The  small  proportion  that  ger- 
minated did  not  thrive  on  our  heavy  soil  and  did  not  seem  calculated 
for  our  climate,  dying  in  winter.  The  high  praises  given  it  in  the 
South,  its  more  natural  habitation,  for  its  abundant  yield  and  drouth- 
resisting  qualities  has  induced,  I  judge,  seedmen  and  others  to  encour- 
age its  use  too  far  north,  where  it  is  not  likely  to  become  popular.  Its 
price,  25  cents  per  pound,  with  a  bushel  of  seed  commended  per  acre, 
makes  it  quite  costly. 

Alfalfa  or  lucern  (Medicago  saliva).  Alfalfa  belongs  to  the  same 
family  as  the  clovers  and  m  its  most  appropriate  field  fills  a  place  that 
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clover  cannot.  It  has  been  so^n  here  for  three  seasons,  with  indifferent 
success.  A  deep,  dry  soil  and  a  warm  climate  is  its  normal  abode,  and 
doubtless  it  will  not  thrive  here  on  our  compact  subsoils  as  it  is  repre- 
sented to  do  in  Southern  California  and  Mexico,  although  upon  our  more 
open  soils  of  some  parts  of  South. Missouri  it  may  do  better.  It  is  slow 
in  securing  a  good  hold  of  the  soil,  and  those  trying  it  should  be  patient 
in  awaiting  results.  So  far  as  at  present  advised,  I  cannot  recom- 
mend it  to  farmers  who  till  the  average  Missouri  farm  with  its  close 
subsoil,  such  as  is  found  at  the  Oollege  Farm.  But  red  clover 
thrives  well  in  this  State,  and  where  it  doe^  thrive,  I  believe  that  no 
member  of  its  family  of  plants  is  now  known  to  be  superior  to  it. 
Clover  can  easily  be  carried  to  four  tons  per  acre  in  two  crops,  growing 
7,200  pounds  of  dry  matter  per  acre,  which  is  more  than  is  gained  in  rank 
growing  corn  when  sown  for  fodder  alone.  Very  few  appreciate  the 
value  of  red  clover  to  us. 

Vetch  (Vicia  sativa)  and  sainfoin  are  two  other  plants  belonging 
to  the  same  family  and  are  often  praised,  and  like  Alfalfa  have  for 
sixty  years  been  before  the  public,  patiently  awaiting  their  approval. 
Vetch  secured  a  lodgment  on  the  granite  soil  of  my  earlier  farming, 
and  has  continued  to  spread  to  the  present  time,  being  much  relished 
by  stock,  its  small  peas  being  very  rich,  and  its  tender  vine  nutritious 
and  palatable.  Vetch  has  been  sown  for  two  years  here,  both  of  which 
have  been  very  wet.  Under  these  conditions  the  plant  has  made  a  sick- 
ly growth  and  has  disappointed  me.  Probably  the  winter  vetch  would 
do  better  in  our  climate  and  realize  something  of  the  praise  accorded 
to  it  abroad.  Sainfoin  has  given  no  better  results  than  the  vetch. 
Doubtless  close,  compact  subsoils  and  heavy  soils,  in  wet  seasons  are 
not  congenial  to  it. 

Field  lupins,  of  the  same  family  as  the  above,  made  a  good  start 
during  the  past  spring  but  did  not  prove  a  successful  crop. 

Prickley  comfrey  is  another  forage  plant  that  has  received  high 
praise  for  its  immense  yield  and  good  qualities,  and  has  been  pushed 
upon  the  market  at  high  rates.  This  plant  has  made  a  fair  growth 
from  the  cuttings  purchased,  but  does  not,  on  our  fairly  fertile  soil,  pro- 
duce four  or  five  crops  in  a  season,  and  is  not  relished  by  our  own  cows— 
they  will  not  eat  it.  I  believe  that  our  farmers  have  a  plenty  of  bet- 
ter and  more  available  crops  than  the  above  at  command  for  stock 
food. 

Soja  bean.  This  plant  has  come  to  us  from  Japan,  where  its  pea 
is  used  for  human  food.  It  has  been  offered  in  this  country  as  a  stock 
food  without  coming  into  use  to  any  noticeable  extent.    Its  analysis 
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by  Prof.  Caldwell  of  Cornell  University  represents  its  seeds   and  pods 
as  very  rich,  as  the  following  shows  : 


Albuminoids. 
Carbhydrates 

Fats 

Fibre 


Seed. 


Pod. 


38.62  per  cent.'    6.38  per  cent. 
29.24        ''         ,40.75 


16.80 
4.03 


0.97 
37.45 


The  proportion  of  fat  and  albaminoids  is  very  large.  Bat  few 
plants  sprouted  from  my  first  crop,  but  from  the  seed  obtained  from 
this  crop,  a  most  perfect  germination  was  secured  the  second  year  and  a 
very  rank,  prolific  crop  gained,  the  plant  standing  from  three  to  three 
and  half  feet  high.  I  am  not  prepared  to  recommenfl  it  for  use  upon  the 
American  farm,  without  further  experience  with  it  on  a  more  extensive 
scale.  That  it  will  thrive,  I  have  no  doubt,  and  that  it  is  very,  nutrioos 
is  quite  certain.  When  I  have  found  what  the  animals  will  do  with  it 
in  any  quantity,  I  will  report  more  fully. 

Egyptian  corn,  or  rice  corn,  as  a  drought  resisting  forage  crop  re- 
ceived, a  few  years  ago,  a  high  degree  of  praise  in  Western  Kansas  and 
other  localities.  Prof.  J.  M.  McBryde  of  the  University  of  Tennessee, 
made  trials  of  it,  and  made  a  flattering  report.  The  plant  has  the 
characteristics  of  the  sorghums  in  growth,  with  the  peculiarity  of  grow- 
ing with  its  head  turned  sharply  down.  Its  compact  panicle  is  richly 
loaded  with  a  small  light  colored  grain,  which  is  often  reported  to  yield 
a  crop  of  seed  that  does  credit  to  corn.  Its  method  of  culture  is  like 
that  of  corn  or  of  sorghum.  While  its  praise  for  its  drought-resisting 
quality  has  been  its  main  advertisement,  it  gave  upon  the  College 
Farm,  on  moist  ground,  a  good  yield  of  fodder  that  was  relished  by  stock. 
I  can  see  no  valid  reason  why  the  farmers  of  our  climate  and  soil  should 
give  it  any  attention,  either  for  its  seed  for  the  family  or  its  seed-stem 
for  stock,  the  corn  plant  being  preferable. 

Rural  branching  sorghum,  or  milo  maize.  This  plant,  brought 
prominently  before  the  farmers  by  the  Rural  New  Yorker,  claims  a 
more  favorable  notice  as  a  forage  plant.  It  has  remarkable  tillering 
propensities,  and  a  very  large  proportion  of  leaf  to  stem-growth.  When 
cut  to  the  ground  new  and  often,  an  increased  number  of  shoots  spring 
up  and  gain  a  luxuriant  leaf-development  for  a  second  crop,  which 
cows  are  very  fond  of.    It  made  a  good  growth  on  the  College  Farm, 
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and  will  warrant  attention  by  those  who  are  looking  for  some  substitute 
for  our  common  corn  and  clover. 

We  have  not  in  view,  at  present,  for  a  climate  of  average  rain-fall 
and  of  fair  6oil>  the  superior  of  these  crops  (corn  and  clover)  for  their 
seasons  of  growth. 

For  three  years  I  carried  on  very  careful  experiments  during  the 
summer  season  with  green  food  versus  dry  food  for  cows,  weighing 
food,  growth  or  decline  in  weight  of  cows,  weight  of  milk  and  weight 
of  butter.  With  the  present  price  and  plentitude  of  good  pasturage, 
clover,  timothy  and  grains  in  Missouri,  I  very  seriously  doubt  the  pro- 
priety of  handling,  daily,  in  little  lots  by  high-priced  labor,  water- 
laden,  green  food  for  our  dairy  or  other  herds. 

The  College  expects  to  have  about  fifty  of  the  more  promising  va- 
rieties of  grass  under  culture,  in  quailtities  sufficient  for  cattle  tests. 
It  now  has  thirty  acres  of  pasture  in  mixed  grasses  of  eight  varieties^ 
sown  in  the  fall  of  1883  and  spring  of  1884. 

If  our  reports  seem  untimely  to  the  public,  they  will  remember 
that  the  feeding  problems  that  interest  Missouri  most,  cannot  be  car- 
ried on  at  this  place  from  lack  of  suitable  buildings,  which  are  unpro- 
vided by  the  State. 

Respectfully  submitted, 

J.  W.  SANBORN. 
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Missouri  State  Agricultural  College,) 
Columbia,  Mo.,  Nov.  27, 1886.    ) 

S.  8,  LawSyLL.  i?..  President  University  of  Missouri  : 

Sir  :  In  transmitting  Bulletin  No.  18  to  you,  I  shall  take  occasion 
to  present  the  subject  of  subsoiling  in  a  somewhat  general  way,  in  re- 
sponse to  the  general  interest  manifested  in  the  subject  in  this  State. 
My  immediate  reason  for  departing  from  the  mere  presentation  of 
facts  gathered  here,  is  the  receipt  of  a  letter  of  inquiry  from  one  of  our 
ablest  citizens  as  I  was  on  the  point  of  writing  this  bulletin  upon  an- 
other series  of  trials.  In  thus  meeting  this  inquiry,  I  suppose  I  meet 
a  general  want. 

The  belief  is  very  general  that  the  "  basement  story ''  of  Missouri 
soil  is  as  rich,  or  richer  than  its  working  area,  as  now  used.  Plants 
grow  upon  fresh  soil  from  deep  areas  of  the  farms  of  this  State  with 
rare  success. 

Dr.  Litton  found  on  white  oak  lands,  which  are  not  regarded  the 
best,  and  upon  rich  crow  foot  lands,  the  following  results,  which  I  have 
abbreviated  by  giving  the  more  important  materials,  without  affectiog 
their  teachings: 


WHITE  OhK  LANBS. 


2  to  6  inches 

below  surface 

Per  cent. 


Peroxide  of  iron 

Lime 

Magnesia 

Phosphoric  acid. 

Potash 

"  '  'nricacld.. 


10  to  12  inches 

below  surface 

Per  cent. 


2.055 
0.208 
0.842 
6.056 
0.336 
0.003 


3.881 
0.472 
0.689 
0.065 
0.389 
0.009 


CROW  FOOT  LANDS. 


6  inches  be- 
low surface. 
Per  cent. 


18  inches  be- 
low surface. 
Per  cent. 


0.473  0.329 

0.473  0.329 

0.452  0.445 

0.236  0.342 

0.295,  1^^0.332 
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The  laboratory  and  the  plant  (the  plant  in  the  subsoil  exposed  on  the 
surface  for  a  while)  are  in  agreement  in  placing  a  high  value  upon  the 
subsoils  of  Missouri.  The  conviction  has  grown  in  the  minds  of  many 
that  the  subsoil  plow  will  make  this  soil  available.  Will  it?  If  so  a 
mine  is  opened,  richer  than  California's  gold  mines,  and  a  new  State  is 
discovered  beneath  ours. 

Bulletin  No.  5  of  this  College,  of  the  date  of  Nov.  14, 1883,  detailed 
the  results  of  the  first  year's  trial  of  subsoiling.  One  77-100  per  cent, 
more  moisture  was  found  in  the  subsoiled  plat  than  in  the  un-subsoiled 
plat,  and  20.8  bushels  more  of  corn  was  received  on  the  subsoiled 
plat;  also  712  pounds  more  of  corn-fodder.  The  equally  interesting 
fact  was  noticed,  that  the  ratio  of  com  to  fodder  was  greater  on  the 
subsoiled  plat.    The  season  had  a  severe  drought. 

The  same  plat  was  subsoiled  afijain  for  1884  and  gave  reverse  re- 
sults, but  owing  to  the  loss  of  some  hills  of  corn,  these  will  not  be  used 
in  this  connection. 

In  the  main  corn  field,  a  long  narrow  section  was  subsoiled  through 
an  un-subsoiled  field.  Before  giving  the  results,  I  may  note  that  sub- 
soiling  is  not  the  inversion  of  a  deep  furrow,  as  it  is  often  supposed  to 
be,  but  is  the  following  of  an  ordinary-turning  plow  by  a  subsoil  plow 
in  its  track,  beginning  in|depth  where  the  ordinary-turning  plow  leaves 
off,  and  simply  stirring  the  soil  to  a  deeper  area  without  inverting  it. 
It  leaves  the  soil  substantially  where  it  originally  was,  but  loosened. 
The  philosophy  of  its  action  is  supposed  to  rest,  in  the  main,  in  deep- 
ening the  root  area  of  the  soil  by  breaking  its  impenetrable  crust,  and 
thus  inviting  the  roots  into  new  feeding  ground.  Once  loosened,  the 
air  is  thought  to  circulate  more  freely  through  it  and  by  its  oxygen 
and  carbonic  acid  gases  to  disintegrate  the  soil,  and  by  chemical  reac- 
tions to  sweeten  it,  or  fit  it  to  nourish  plants.  This  area  becomes  also  a 
greater  water-holding  area,  admits  greater  freedom  of  capillary  action, 
hence  in  drought  furnishes  more  moisture  for  the  plant,  as  seen  by  my 
tests  lor  1883. 

August  11,  when  no  rain  had  fallen  for  eleven  days,  the  un-subsoiled 
plat  for  1884  contained  9.16  per  cent,  water,  and  the  subsoiled  plat 
contained  11.16  per  cent,  water.  Assuming  an  acre  of  soil  to  weigh 
5,000,000  pounds  to  the  depth  of  fifteen  inches,  we  ^t  an  increase  of 
100,000  pounds  of  water  for  subsoiling,  per  acre.  The  yield  was,  for  sub- 
soiled  section  52.1  bushels  corn,  4,325  pounds  corn-iodder  and  83  pounds 
corn-fodder  per  bushel  of  corn. 

The  un-subsoiled  section  gave  62.8  bushels  corn,  5,104  pounds  of 
CO  n-fodder,  and  81  pounds  of  corn-fodder  per  busliel  of  corn. 

Here  is  a  reversal  of  the  results  of  1883,  in  returns,  but  the  returns 
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are  not  necessarily  discordant.  The  season  of  1884  was  cold  and  wet 
to  excess  inBoone  county,  and  the  100,000  pounds  of  extra  water  in  our 
subsoiled  plat  was  unneeded  and  doubtless  was  pernicious.  In  this 
wet,  cold  area  the  roots  of  corn  would  find  no  congenial  field. 

SEASON  OF  1885. 

Wheat  ground  was  subsoiled,  but  by  an  error  of  the  Farm  Man- 
ager, who  gathered  the  grain  in  my  absence,  the  figures  w6re  lost  for 
one  of  the  plats.  More  moisture  was  found  in  the  subsoiled  plat  and, 
by  the  eye,  I  could  discover  no  diflFerence  in  yield.  Twenty  bushels 
per  acre  on  one  plat  was  the  result,  about  three  times  the  State  and, 
county  average,  and  was  no  better  than  the  wheat  in  the  section  of 
field  in  which  it  grew. 

Our  corn  field  gave  for  subsoiled  section  14.2  percent,  of  moisture, 
while  the  un-subsoiled  section  gave  10.4  per  cent.,  a  difference  of  3.8 
per  cent.,  or  for  15  inches  depth,  the  depth  to  which  all  my  plats  are 
subsoiled  in  these  trials,  190,000  pounds  of  water  per  acre. 

Corn  yield  for  section  subsoiled  93.5  bushels  per  acre  of  80  pounds 
per  bushel,  and  un-subsoiled  section  gave  97.8  bushels.  This  stover  or 
corn-fodder  was  not  weighed.  In  regard  to  this  yield  I  may  say,  as  a 
matter  of  interest,  that  the  plats  were  one- tenth  of  an  acre  and  were  in 
the  midst  of  our  regular  corn  field,  and  were  planted  and  handled  pre- 
cisel}^  as  the  rest  of  the  corn  field. 

Plats  18  and  19,  started  three  years  ago,  and  subsoiled  in  1883  and 
1884  were  left  un- subsoiled  for  1886,  but  planted  to  note  the  results. 
Moisture  in  subsoiled  part  17.1  per  cent.,  in  un-subsoiled  part  11.9  per 
cent.  Yield  of  first  26.3  bushels  corn,  and  3,300  lbs.  corn  fodder  or  122 
lbs.  fodder  to  1  bushel  of  corn.  Un-subsoiled  plat  gave  25  bushels  corn, 
3,000  lbs.  fodder  and  120  lbs.  fodder  to  one  bushel  of  corn.  Oorn  after 
corn  compares  unfavorably  with  our  higher  system  of  farming  by  rota- 
tion, on  the  commercial  part  of  the  farm. 

FOR  POTATOES. 

The  potatoes  were  subsoiled  under  each  row  and  showed  2.4  per 
cent,  more  moisture  in  the  subsoiled  rows  and  the  crop  was  as  108  to 
335,  or  subsoiling  again  disappoints  us.  These  potatoes  I  shall  refer  to 
more  fully  in  a  subsequent  Bulletin.  We  record  a  wetter  season  than 
that  of  1884,  and  suppose  the  character  of  the  season  has  influenced 
the  result. 

Seven  trials  on  this  farm  in  three  years,  show  more  moisture  in 
subsoiled  plats  every  time  for  each  crop.    The  average  is  for  subsoiled 
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plats  13.7  per  cent,  and  for  un  subsoiled  plats  10.5  per  cent,  moisture, 
or  the  former  is  30.4  per  cent,  greater  than  the  latter — a  potent  force 
for  good  or  evil  as  the  season  may  be. 

The  average  yield  ot  corn  is  for  four  years,  subsoiled  section 
60.5  bushels  and  4,012  lbs.  fodder,  and  for  un-subsoiled  section  58.7 
bushels  of  corn  and  4,119  lbs.  fodder.  The  great  gain  of  the  first  and 
dry  season,  fully  ballances  the  losses  of  the  past  two  seasons  in  yield. 
This  does  not  consider  the  cost  of  subsoiling,  which  is  a  little  more 
than  the  cost  of  surface  plowing,  or  about  one  horse  more  on  the  t^am. 

EXPEBIMJfiNTS  BY  OTHERS. 

The  value  of  these  trials  can  be  better  measured  and  our  judgment 
upon  the  value  of  subsoiling  better  formed,  by  adding  other  careful 
data.    I  found  none  where  soil  moisture  had  been  taken. 

In  the  report  of  the  National  Department  of  Agriculture  for  1872, 
occurs  the  experience  of  Mr.  S.  M.  Wherry  of  Pennsylvania,  covering 
eight  years  of  time.  His  observations  seem  to  have  been  unusually 
critical  and  intelligent,  but  without  the  facts  of  scales.  For  corn  he 
reports  no  appreciable  gain,  but  for  years  of  very  severe  drought  a  gain 
of  30  to  50  per  cent.  For  wheat  a  slight  gain  is  reported.  For  other 
crops,  interesting  particulars  regarding  quality,  root  development,  etc. 
Timothy  is  reported  decidedly  poorer  in  quality  on  subsoiled  ground. 

The  Wisconsin  Agricultural  College  tried  subsoiling  and  got  larger 
yields  on  subsoiled  plats  in  dry  yeaxs  and  less  in  wet  years,  averaging 
for  four  years  51.3  bushels  for  soil  plowed  five  inches  deep,  and  55,2 
bushels  of  corn  for  soil  subsoiled  18  inches  deep.  Time  from  1871  to 
1874.    This  agrees  with  our  results. 

In  the  report  of  the  National  Department  of  Agriculture  for  1869  a 
subsoil  experiment  of  Mr.  Gill  of  Illinois  is  reported,  with  a  yield  of  120 
bushels  to  40  in  favor  of  subsoiling.  The  conditions  accompanying 
this  test  are  not  stated,  and  its  value  as  a  trial  cannot  be  well  stated 
and  it  will  have  to  pass  as  one  of  general  and  perhaps  loose  observa- 
tion, indicative  however  of  the  views  of  Mr.  Gill,  after  experience. 

The  same  report  quotes  an  accurate-  trial  with  potatoes  by  the 
Pennsylvania  Central  Experiment  Farm,  which  is  connected  with  the 
Agricultural  College.  Six  plats  were  involved,  and  the  yield  was  as 
221.46  bushels  per  acre  are  to  131.79  bushels  per  acre  m  favor  of  sub- 
soiling.    The  character  of  the  season,  1869,  is  not  stated. 

From  the  same  source^  a  trial  by  Mr.  Davison  of  Georgia  for  cotton 
is  given,  with  weights.  Subsoiled  cotton  per  acre  being  630  pounds,  and 
un-subsoiled  380  pounds.    The  first  plat  was  No.  1,  and  the  last  No.  28 
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of  a  series,  being  too  far  apart  for  conclusive  results,  yet  a  part  of 
general  evidence  on  this  question.  The  season  is  reported  as  one  of 
long  continued  drought.  The  same  report  also  gives  the  results  of  a 
Russian  experiment-farm  with  sugar  beets.  Results  in  favor  of  sub- 
soiling,  as  82  measures  are  to  190  measures,  the  latter  being  the  richer 
in  sugar,  also. 

Prof.  E.  M.  Sheltoo,  of  the  Kansas  Agricultural  College,  reports 
three  plats  subsoiled  for  corn  versus  three  un-subsoiled,  for  the  season 
1882?  Yield,  subsoiled  40.2  bushels  and  lor  un-subsoiled  37.7  bushels ;  for 
18S3  the  yield  was  reversed  and  stood  50.57  subsoiled  and  54.38  un-sub- 
soiled, with  fodder  as  148  is  to  166  pounds,  for  plat.  In  1884  results 
stood  64.1  bushels  for  subsoiling  and  62.1  for  un  subsoiled.  This  sub- 
soiling  was  but  four  inches  below  a  6^  inch  furrow,  while  the  trials  here 
were  eight  inches  below  a  seven  inch  furrow.  Average  for  three  years, 
51.6  bushels  for  subsoiled  and  51.4  bushels  for  un-subsoiled. 

Prof.  I.  P.  Roberts,  of  Oornell  Universily,  reports  for  1877-8  a  trial 
with  wheat — results :  subsoiled  ground  yielded  16  bushels  and  32  pounds, 
and  the  un-subsoiled  gave  22  bushels  and  16  pounds.  He  oflFers  no  ex- 
planation of  the  result.    Ground  clayey,  and  winter  a  severe  one. 

The  average  of  two  years  trial  with  oats  gave  for  subsoiled  section 
46  bushels  and  19  pounds,  for  un-subsoiled  section  48  bushels  and  33 
pounds.  The  average  yield  of  corn  for  the  various  trials  recorded  is 
for  subsoiling  55.7  bushels  per  acre;  for  unsubsoiled  section  53.8 
bushels  per  acre. 

The  careful  trials  recorded  herein  do  not  show  the  results  that  have 
been  claimed  for  subsoiling,  and  do  not  give  an  encouraging  balance 
sheet.  If  the  dry  season  could  be  foretold  a  happy  result  would  follow, 
unless  the  soil  becomes  unfitted  for  the  next  succeeding  wet  season. 

I  should  have  observed,  before,  that  the  subsoil  of  our  Missouri 
Farm  is  compact,  hence  those  owning  soils  with  open  subsoils  must 
not  assume  from  the  trials  here  that  subsoiling  for  them  in  dry  seasons, 
will  be  advantageous. 

SUQGESTIONS. 

(1)  It  seems  satisfactorily  shown  that  the  breaking  up  of  the  com- 
pact subsoil  of  this  Farm  increases  its  water  holding  capacity,  both  in 
years  of  drought  and  in  wet  seasons. 

As  our  subsoil  is  representative  of  most  of  the  soils  of  the  State,  it 
may  be  inferred  that  like  results  will  follow  on  most  of  the  farms  of  the 
State,  and  that  general  subsoiling  would  materially  diminish  the  rapid 
rising  of  our  creeks  after  heavy  showers  so  characteristic  of  our  section, 
and  would  diminish  surface  washing  of  soil  to  some  ext^ntQQQj^^ 
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(2)  That  the  breaking  up  of  the  compact  subsoil  will  increase  the 
feeding  area  of  our  plants,  is  not  by  any  means  so  clear. 

Modern  researches  have  shown  that  the  great  bulk  of  roots  grow 
in  the  surface  soil.  Dr.  Sturtevant  found  almost  all  of  the  roots  of 
corn  in  the  first  four  inches  and  probably  not  1-lOOOth  below  this  area, 
and  on  close  investigation  concluded  that  the  deeper  running  roots 
were  water  feeding  roots  and  designed  as  such.  Prof.  Voelker,  of  world 
wide  fame,  found  that  even  the  deepest  rooted  of  our  common  farm 
crops,  clover,  developed  3^  tons  of  its  roots  in  the  first  six  inches  of 
the  soil,  while  the  second  six  inches  of  soil  contained  only  scattering, 
fine  fibres,  and  in  the  third  six  inches  the  fibres  could  not  be  traced. 

Near  the  sun  and  air  amid  the  organic  matter  of  the  "  agricul- 
tural," or  upper  soil,  seems  to  be  the  home  of  the  feeding  roots  of  our 
ordinary  cultivated  plants,  to  induce  them  to  go  lower  is  to  develop 
them  in  an  unnatural  area. 

So  far  as  the  experiments  related  go,  they  seem  to  show  that  the 
only  good  derived  by  subsoiling  came  from  the  increased  storage  of 
water,  that  carried  the  plants  over  a  drought,  in  case  no  drought  occurs 
this  water  is  injurious  tor  the  soil  tested.  If  we  are  to  avail  ourselves 
of  the  fertility  of  the  subsoil  it  looks  as  though^ome  other  method  than 
subsoiling  would  have  to  be  resorted  to. 

Respectfully  submitted, 

J.  W.  SANBORN. 
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By  J.  W.  Spencer,  Ph.  D.,  F.  Q.  S. 
Prof,  of  Geology <i  Univeraity  of  Missouri. 


Do  plants  need  soil  in  order  to  live  and  floarish?  If  by  soil  is  un- 
derstood only  the  medium  in  which  to  live,  the  answer  would  be — No. 
They  can  be  made  to  thrive  in  water,  cotton,  wool,  clean  sand  and 
other  substances,  provided  proper  food  be  furnished  to  tbem.  In  ordi- 
nary  conversation  we  speak  of  soil  as  not  only  the  medium  for  plants 
to  live  in,  but  also  that  from  what  they  obtain  food. 

Besides  water  and  carbonic  acid,  which  are  obtained  from  the  at- 
mosphere, plants  need  potash,  magnesia,  iron,  phosphoric  acid,  sul- 
phuric acid,  nitrogen,  and  to  some  extent  although  not  usually,  soda, 
chlorine  and  silica. 

Nitrogen  is  one  of  the  gases  of  the  air,  but  plants  obtain  this  element 
mostly  through  decomposing  animal  or  vegetable  matter.  Chlorine, 
soda  and  silica  are  not  often  lacking  in  soils  which  contain  the  other 
ingredients.  Magnesia  is  usually  present  when  there  is  plenty  of  lime. 
Of  iron  and  sulphur  there  is  not  often  a  scarcity.  Consequently  one 
needs  only  to  specialize  those  compounds  in  nature  required  to  fur- 
nish the  diflferent  media  in  which  to  grow,  and  such  as  supply  the  pot- 
ash, phosphate  and  lime  food.  The  quantity  of  these  substances  in 
plants  is  small,  and  the  question  may  be  asked  :  What  is  their  use  ?  In 
all  cases,  the  answer  cannot  be  given.  The  importance  of  iron  to  plants 
somewhat  resembles  its  utility  in  the  blood,  for  without  it,  leaves  lose 
their  deep  green  color,  and  pine  away,  not  being  able  to  assimilate 
such  food  as  they  obtain  from  the  air. 

*  An  illustrated  lecture  delivered  before  the  Farmers'  Institute,  at  Jackson, 
Missouri,  February,  1886. 
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The  use  of  potash  aids  the  plants  to  convert  their  food  into  starch. 
In  the  form  of  lye,  all  of  you  are  familiar  with  potash  in  one  of  its  com- 
binations, and  in  this  paper  I  will  have  a  great  deal  to  say  about  it, 
as  well  as  other  substances  whose  direct  use  to  plants  belongs  to  the 
department  of  my  friend  Prof.  Sanborn,  but  to  my  department  falls  the 
duty  of  telling  you  how  the  soils  are  made,  and  where  the  mineral  food 
comes  from. 

The  greater  proportion  of  the  soils  of  the  earth's  surface  is  under- 
laid by  rocks-regularly  stratified  like  the  leaves  of  a  book,  and  resting  in 
a  more  or  less  horizontal  position.  The  most  common  of  these  rocks 
are  limestones,  shales  and  sandstones — either  alone  or  interbedded. 
The  materials  out  of  which  all  of  these  rocks  are  made,  are  of  second- 
ary origin  and,  indeed,  many  have  doubtless  been  worked  over  sev- 
eral times. 

Beneath  these  stratified  rocks,  everywhere  over  the  globe,  rest  in 
irregular  layers  or  masses,  highly  crystalline  rocks,  showing  the  previ- 
ous effects  upon  them  of  great  heat,  pressure  and  moisture.  Amongst 
the  commonest  of  these  rocks  are  granites,  syenites,  porphyries,  traps, 
etc.,  such  as  the  specimens  which  will  be  shown  you  as  we  proceed. 

The  granite  is  composed  .of  quartz,  feldspar  and  mica,  of  which 
these  are  examples.    [Specimens  exhibited.] 

The  next  specimen  is  a  piece  of  coarse  granite,  whose  components 
are  in  large  fragments ;  the  glossy  green  mineral  being  quartz ;  th§ 
shining  scales,  mica ;  and  those  particles  with  smooth  surfaces,  feldspar. 
Here  again  we  have  two  finer-grained  specimens  of  granite,  one  being 
gray  the  other  red,  which  come  from  Madison  county. 

The  quartz  is  silica,  and  can  be  crushed  into  sand ;  the  feldspar  is 
composed  of  clay,  to  which  is  added,  in  nature,  much  potash  and  some- 
times soda. 

The  same  elements,  together  with  iron  and  sometimes  other  sub- 
stances, make  up  the  mica.  Some  varieties  of  granite  have  the  mica 
replaced  by  hornblende,  as  in  this  rock  to  which  lime,  magnesia  and 
iron  have  been  added. 

Another  class  of  ancient  rock  is  illustrated  by  this,  dolerite  or 
trap,  which  has  been  a  melted  rock  in  some  old  volcano.  It  contains 
much  less  sand  than  the  former,  as  well  as  potash,  but  it  is  rich  iu  lime, 
magnesia,  iron,  soda  and  some  clay. 

It  is  from  these  and  similar  rocks  that  have  been  formed,  directly 
or  indirectly,  all  the  harder  rocks  of  the  earth's  crust,  which  through- 
out the  great  Mississippi  valley  rest  piled  up  like  a  heap  of  books. 

The  depth  to  which  these  crystalline  rocks  are  buried,  varies 
greatly.    There  are  places  in   the   Alleghany  and  Rocky  Mountains 
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where  they  are  covered  to  a  depth  of  many  miles.  At  St.  Louis  they 
have  been  reached  at  a  depth  of  3,800  feet.  In  the  eastern  part  of  this 
county  (Oape  Girardeau),  they  are  about  3,700  feet  beneath  the  sur- 
face, whilst  further  westward,  they  are  not  more  than  1,300  feet  be- 
neath the  soil,  along  the  county  line  and  in  Madison  county  and  some 
adjacent  counties,  these  very  ancient  rocks  actually  come  to  the  sur- 
face. 

It  may  reasonably  be  asked  how  could  our  more  recent  rocks  and 
soils  be  formed  from  these  crystalline  and  hard  rocks  which  are  now 
80  deeply  buried. 

The  deeply  buried  condition  did  not  always  exist.    In  the  earlier 
period  of  the  earth's  history,  only  a  comparatively  small  portion  of 
the  American  continent  was  above  the  sea,  but  that  portion  formed  a 
a  broad  mountain  chain,  extending  from  Labrador  to  the  Great  Lakes^ 
and  thence  northwestward  to  the  Arctic  Ocean.    Besides  the  belt  rep- 
resented in  bright  red  color  on  the  map,  there  were  islands  in  New 
York,  Wisconsin,  in  the  Iron  Mountain  region  of  this  State,  in  Texas, 
and  in  some  other  regions.    It  was  from  the  ruins  of  these  mountains 
and  islands,  and  from  the  materials  of  the  sea,  that  all  the  rest  of  the 
surface  of  our  continent  has  been  produced — making  the  sandstones, 
shales  and  limestones,  such  as  you  see  along  the  beds  or  sides  of  the 
streams,  and  beneath  the  surface  soil  of  your  farms. 

Let  us  consider  the  manner  in  which  these  newer  rocks  were 
formed,  for  they  are  often  only  soils  hardened  again  into  rocks,  and  a 
study  of  their  origin  is  a  study  of  the  methods  by  which  some  of  the 
modern  soils  have  themselves  been  produced. 

All  of  us  know  that  the  atmosphere  is  composed  of  79  per  cent,  of  ni- 
trogen, and  about  21  per  cent,  ot  oxygen.  Besides  these  elements,  there 
is  a  very  small  proportion  of  another  gas  called  carbonic  acid,  of  which 
there  is  one  part  present  in  every  2,600  parts  of  the  air.  It  is  one  of 
the  most  important  although  slow- working  agents,  in  not  only  the 
production  of  soils,  but  also  in  the  production  of  plant-food.  It  has 
always  been  a  component  of  the  atmosphere,  and  in  former  times  it 
appears  to  have  been  more  abundant  that  at  present. 

As  plants  derive  nearly  all  their  carbon  from  this  gas,  enormous 
quantities  are  being  constantly  taken  from  the  air  and  stored  up.  On 
the  other  hand,  this  loss  is  being  diminished  by  the  decay  and  combus- 
tion of  vegetable  and  animal  matter,  and  also  by  the  respiration  of  an- 
imals. Thus,  if  this  candle  be  burned  in  a  confined  volume  of  air,  as 
in  a  bottle,  the  flame  soon  becomes  extinguished,  and  if  we  pour  into 
the  bottle  some  lime  water,  the  water  becomes  muddy  from  the  pres- 
ence of  the  gas  produced  by  the  burning  of  the  candle.    Again,  if  I 
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breath  into  this  vessel  of  lime  water,  the  water  will  again  become 
muddy,  because  at  every  breath  some  carbonic  acid  escapes  from  my 
lungs.  This  gas  is  soluble  in  water,  and  consequently  some  of  it  gets 
washed  down  by  every  rain  storm.  Also,  decaying  organic  matter  sup- 
plies additional  quantities  of  the  gas  to  streams.  All  natural  waters 
contain  it. 

Into  this  flask  is  poured  some  pure  water  in  which  is  placed  pow- 
dered limestone.  If  this  mixture  be  shaken  and  then  allowed  to  settle 
until  the  water  is  clear,  or  what  amounts  to  the  same  thing,  allowed  to 
pass  through  a  piece  of  porous  filtering  paper,  and  then  have  added  to 
it  some  of  this  clear  solution  of  ammonic  oxalate,  no  mud  or  precipi- 
tate will  be  produced,  showing  that  the  water  is  free  from  lime. 

If  now,  through  the  same  water  containing  broken  limestone,  car- 
bonic acid  gas  (which  is  being  generated  in  this  flask)  be  made  to  flow 
for  a  few  moments,  and  the  mixture  be  then  allowed  to  sett  le,  or  if  it  be 
filtered,  we  have  again  a  clear  solution.  Now,  if  the  ammonic  oxalate 
be  added,  the  water  becomes  muddy,  because  lime  has  been  dissolved 
by  the  gas. 

It  the  specimen  of  limestone  which  is  in  my  hand  be  examined, 
it  will  be  seen  that  it  has  been  riddled,  by  the  action  of  water  contain- 
ing carbonic  acid  running  through  the  original  cracks  or  crevices.  It 
is  thus  that  caverns  are  produced  in  limestones  by  the  great  power  of 
this  gas,  although  the  action  is  slow. 

Besides  this  action  constantly  going  on  in  nature,  dissolving  lime- 
stone, we  find  that  carbonic  acid  is  also  dissolving  the.  potash,  soda, 
magnesia,  lime,  iron,  etc.,  out  of  hard  crystalline  rocks,  such  as  granites 
and  traps,  all  of  which  could  be  shown  had  we  many  hours  to  spend 
over  these  experiments. 

Nearly  all  the  potash  in  our  soil  comes  directly  or  indirectly  in 
this  manner  from  granite,  two  of  whose  component  minerals  contain  it 
— these  are  the  feldspar  and  the  mica.  All  of  us  are  familiar  with  the 
potash  in  wood  ashes,  the  ashes  being  simply  the  mineral  food  of  plants, 
taken  from  the  soil,  the  same  as  our  bones  are  derived  from  the  min- 
eral portion  of  our  food. 

The  crystalline  rocks  are  very  hard,  as  we  can  here  see,  but  the 
water  containing  carbonic  acid  does,  in  natuie  on  the  grandest  scale, 
what  we  may  imitate  in  the  laboratory.  They  dissolve  some  of  the  al- 
kalies from  these  hard  rocks  and  leave  them  porous,  to  be  further 
broken  up  by  water  and  frost  into  soil,  or  to  be  washed  down  by  the 
rains  and  streams  to  furnish  mud  to  the  rivers.  I  wish  you  to  observe 
this  very  interesting  specimen  of  decayed  granite,  which,  although  once 
as  hard  as  these  other  specimens,  is  now  so  disintegrated  that  it  crum- 
bles between  one's  fingers.  I     r^r^r5l/> 
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Here  is  an  other  specimen  of  solid,  reddish  porphyry,  composed 
mostly  of  feldspar.  It  is  hard  and  exceedingly  tough.  But  beside  of 
it  there  is  another  piece. covered  more  or  less  with  a  white  powder — a 
pure  clay  called  kaolin — which  has  resulted  from  long  exposure  to 
weather  in  a  neighboring  country.  It  is  the  result  of  the  action  of  our 
friend — carbonic  acid.  Yet  were  we  to  use  the  stone  for  building  pur- 
purposes,  we  should  be  compelled  to  call  the  gas  our  enemy. 

The  oxygen  of  the  air  is  also  another  agent  in  breaking  up  rocks, 
particularly  those  which  contain  iron,  as  in  this  specimen  of  green- 
stone. The  crystalline  rooks  are  often  decayed  to  a  very  great  depth. 
In  the  Iron  mountain  region  such  rocks  are  sometimes  decayed  to  a 
depth  of  seventy-five  or  eighty  feet,  and  I  have  heard  of  other  regions 
in  other  countries  where  the  decay  reaches  to  the  enormous  depth  of 
260  feet  from  the  surface. 

Where  such  rocks  are  at  the  surface  of  the  country,  the  soils  will.be 
made  up  of  their  decomposed  and  broken  remains.  At  least  such  is 
true  in  countries  south  of  this  latitude,  and  indeed  somewhat  north  of 
it,  although  in  Wisconsin,  Mew  York  and  Canada  it  is  not  often  the 
case. 

We  have  now  arrived  at  the  stage  in  rock  decay  when  mechanical 
action  of  running  water  plays  a  most  important  part.  The  rains  and 
streams  wash  out  of  crystalline  rocks  an  enormous  quantity  of  potash, 
soda,  lime,  magnesia,  etc.,  which  are  eventually  carried  to  the  sea  in  a 
state  of  solution.  The  waters  from  the  rains  soon  accumulate  into 
rills,  which  wash  down  the  loose  rocks  left  by  atmosheric  decay  and 
make  the  rivers  muddy. 

These  running  waters  afterwards  deposit  a  portion  of  the  mud 
along  the  flats  of  the  river  valleys,  and  carry  off  the  remainder  to  fill 
up  some  marsh,  lake  or  arm  of  the  sea;  and  in  this  way  much  of  the 
continent  has  been  gradually  built  up  from  the  ruins  oi  pre-existing 
highlands. 

Some  muddy  waters  settle  and  become  clear  much  more  quickly 
than  others.  This  depends  upon  the  fineness  and  the  nature  of  the  ma- 
terial. I  will  here  put  into  a  bottle,  first  some  sand  and  water.  .We 
can  all  see  that  the  sand  settles  very  quickly^  Next,  let  us  add  some 
broken  granite.  The  water  does  not  now  become  clear  so  soon.  Then, 
if  very  fine  clay,  made  out  of  wholly  decomposed  granite,  be  shaken 
in  the  bottle  of  water,  it  will  not  become  clear  for  a  long  time.  As  long 
as  the  vessels  are  shaken  these  various  muds  will  not  settle;  nor  will 
a  little  shaking  prevent  some  of  the  coarse  materials  separating  from 
the  water.  This  is  what  happens  in  a  river,  or  in  the  gentle  waves  of 
a  sea  or  a  lake.    Flowing  waters  have  the  power  of  assorting  different 

Digitized  by  i^OOQ  IC 


ORIGIN  OF    SOILS.  385 


kinds  of  mad.  Thus  it  is  that  beds  both  of  sandstones  and  of  shales, 
are  produced — the  former  in  one  locality,  the  latter  in  another — for 
these  rocks  are  only  hardened  sand  and  clay.  Very  often  diflferent 
kinds  of  rocks  are  not  pure,  but  contain  an  amount  of  another  kind  of 
stone,  or  some  foreign  substance. 

The  amount  of  sand,  clay  and  broken  fragments  of  other  rocks, 
which  is  being  carried  down  the  Mississippi  river  into  the  Galf  of 
Mexico  every  year,  is  enormous,  and  amounts  to  over  400,000,000  tons, 
all  of  which  is  being  deposited,  to  make  new  beds  of  sandstones  and  of 
shales.  It  was  by  the  destructive  action  of  running  waters  that  the 
great,  broad  valley  of  the  Mississippi  river,  with  bottom  plains  in  front 
of  this  county  having  a  width  of  five  miles,  was  made,  as  well  as  the 
smallest  ravine  about  any  of  your  homes. 

The  origin  of  limestones  is  very  different  from  that  of  other  rocks. 
With  hardly  any  exceptions,  they  are  formed  from  the  remains  of  ma- 
rine animals.  Here  we  see  a  shell  in  this  piece  of  stone,  another  speci- 
men is  made  up  of  coral,  and  a  tliird  is  full  of  fragments  of  crinoids. 
Again  we  find  a  piece  of  modern  limestone  composed  of  broken  shells, 
such  as  is  being  now  produced  off  the  Florida  coast,  and  another, 
which  was  produced  in  this  State  ages  ago,  when  the  continent  was  cov- 
ered with  a  shallow  sea.  Although  the  shells  are  not  always  visible  in 
the  limestones  yet  it  does  not  alter  the  truth  of  the  statement  that 
such  rocks  are  derived  from  animal  remains.  In  fact,  three-fourths  of 
the  rocks  of  this  State,  above  the  crystalline  formations,  are  composed 
of  limestones  of  some  kinder  another,  derived  from  sea  water  through 
the  intervention  of  animal  life.  But  this  loss  of  lime  and  also  of  mag- 
nesia to  the  sea  is  restored  by  the  rivers  taking  back  limestone  dis- 
solved in  water,  as  we  have  seen,  by  the  aid  of  carbonic  acid.  Every 
year  the  Mississippi  river  carries  into  the  Gulf  of  Mexico  about  two 
and  a  half  million  tons  in  solution,  of  which  about  one-half  is  lime- 
stone. This  is  enough  to  create  twenty  billion  mussel  shells  like  this 
one  from  our  streams,  which  we  all  are  familiar  with. 

Subsequent  to  the  making  of  the  sandstones,  shells  and  limestones, 
beneath  the  waters  of  the  sea,  these  formations  have  slowly  been  lifted 
up  far  above  the  ocean  level ;  and  in  the  Rocky  Mountains  the  rocks 
are  found  to  contain  shells,  even  at  the  height  of  14,000  or  16,000  feet, 
thus  showing  an  enormous  elevation  of  the  ancient  sea  bottoms, 
although  this  elevating  process  was  gradual.. 

With  regard  to  the  rocks  underlying  the  western  portion  of  your 
county,  they  are  very  ancient,  and  were  deposited  in  a  shallow  sea 
around  those  ancient  islands  now  represented  by  Pilot  Knob,  and  other 
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portions  of  the  Ozark  ridge.  The  eastern  part  of  the  county  is  more 
recent.  The  rocks  of  St.  Louis  are  newer,  and  those  of  Northwest 
Missouri  are  still  more  recent,  but  all  are  very  old.  In  fact,  as  to  an- 
tiquity, no  State  can  boast  of  older  lands,  and  very  few  of  as  ancient 
deposits. 

We  now  see  that  the  surface  of  our  continent  beneath  the  soil  is 
underlaid  by  a  variety  of  rocks,  from  the  granites,  etc..  of  Oanada, 
and  of  the  Pilot  Knob  region,  to  limestones,  sandstones,  and  clays  of 
this  county,  and  that  from  the  decay  of  these  materials  we  get  the 
mineral  matter  of  our  soils,  directly  or  indirectly. 

The  vegetable  matter  in  the  soils  is  of  importance.  As  for  giving 
up  carbonaceous  matter  to  the  plants,  it  is  of  much  less  value  than  for 
collecting  and  supplying  nitrogen  in  the  form  of  ammonia.  Whilst 
crops  have  largely  to  depend  upon  pre-existing  organic  matter  for  their 
ammonia,  they  could  derive  the  whole  of  the  carbon,  etc.,  from  the  air. 
Besides  accumulating  ammonia  in  some  form,  plants  in  gathering  up 
the  ashes  draw  to  the  surface  stores  of  potash,  phosphates,  lime  and 
other  substances,  ready  for  absorption  by  the  next  growth. 

When  a  soil  is  destitute  of  all  animal  or  vegetable  matter,  but  has 
all  the  mineral  food  that  plants  can  use,  and  a  suitable  climate,  it  will 
accumulate  in  the  course  of  years  a  new  supply  of  vegetable  remains, 
begun  perhaps  by  a  few  solitary  weeds.  Of  course,  for  thrifty  growth, 
and  for  making  the  ground  more  absorbtive,  a  vegetable  mold  is 
needed.  But  this  subject  is  outside  the  study  of  the  primitive  origin 
of  soil. 

Some  may  ask :  '^  What  has  all  that  we  have  learned,  to  do  with  ag- 
riculture  ?"  In  reply,  it  has  borne  on  the  study  of  how  the  productive 
soil  is  made.  The  character  of  your  farms  depends  directly  upon  the 
mineral  constituents,  and  the  mode  of  geological  deposition  of  your 
soils;  and  it  is  necessary  to  lay  an  intellii!:ent  foundation  for  further 
study.  It  will  not  give  those  benefits,  of  which  Nature  has  deprived 
you,  but  it  can  give  a  knowledge  of  Nature's  processes,  and  when  prop- 
erly studied,  may  aid  in  the  selecting  of  the  most  favored  spots,  or  in 
improving  or  keeping  what  you  already  have;  or,  if  your  soil  be  defi- 
cient in  something  absolutely  necessary  for  the  growth  of  crops,  your 
knowledge  will  enable  you  to  supply  the  necessary  ingredients. 

Soils  are  formed  in  several  ways  : 

1.  They  are  formed  from  subjacent  rocks,  as  has  already  been 
partly  illustrated  in  the  case  of  the  decayed  granites,  and  depend  upon 
their  characteristics.  Thus  if  we  see  the  prevalence  of  certain  rocks  in 
a  region,  we  can  often  know  what  is  to  be  expected  of  the  soil.  If  we 
find  pebbles  of  limestone  or  of  feldspar,  we  may  conclude  that  the 
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one  soil  has  plenty  of  lime  and  the  other  plenty  of  potash,  for  the  fine 
soil  usually  partakes  of  the  nature  of  the  stones  which  it  contains. 
Whilst  such  are  favorable  indications,  unfavorable  indications  are  as 
readily  seen.  Thus,  if  the  rock  contains  many  cherty  or  flinty  frag- 
ments, so  will  the  soil  derived  from  it,  which  we  may  all  see  a  few 
miles  to  the  northwestward  of  this  county. 

Soils  produced  from  granites  may  be  either  poor  or  rich.  They 
are  apt  to  be  more  or  less  sandy,  but  this  is  not  always  the  cause  of 
such  being  poor.  It  sometimes  happens  that  the  feldspars,  in  the^ 
more  exposed  rocks  of  the  surface,  have  lost  nearly  all  their  x>otash,by 
rain-water  washing  it  out,  and  such  consequently  form  poor  soils.  In 
the  rich  granite  soil,  there  is  much  broken-up  and  only  partly  decom- 
posed feldspar,  which  will  yield  an  abundance  of  potash.  I  have  here 
in  this  bottle  some  sand  that  would  produce  an  excellent  soil  because 
it  is  very  largely  composed  of  broken  feldspar,  but  in  course  of  time, 
and  especially  under  cultivation  and  action  of  frost,  it  would  become 
more  or  less  clayey. 

Many  of  us  know  the  necessity  of  having  phosphate  of  lime  (the 
component  of  bones)  in  our  soil.  The  usual  name  is  apatite,  and  with- 
out apatite,  plants  will  not  thrive.  Of  this  mineral  here  is  a  beautiful 
crystal.  Its  primary  source  is  in  granitic  and  some  other  crystalline 
rocks. 

Sulphur,  in  the  form  of  iron  pyrites,  like  this  specimen,  is  usually 
present  in  these  rocks.  So  we  see  that  soils  derived  from  crystalline 
rocks  (including  those  containing  lime)  may  hold  all  the  mineral  food 
requisite  for  good  crops,  but  sometimes  the  valuable  substances  have 
been  worked  out  by  rain-water. 

Sandstones,  like  these  specimen,  have  often  their  component  grains 
cemented  together  by  particles  of  limestone  matter,  and  consequently 
are  easily  broken  up  by  the  action  of  the  weather,  producing  sandy 
soils,  as  well  as  the  assorted  sand  from  decomposed  granite.  The  pres- 
ence of  calcareous  matter  in  this  sandstone  is  shown  by  putting  upon 
it  some  strong  acid,  when  the  liquid  efi'ervesces,  or  boils  up.  Such  a 
sandstone  as  this  next  specimen,  which  is  nearly  pure,  would  produce 
a  barren  soil,  as  it  is  free  from  calcareous  matter,  from  even  enough 
clay  to  prevent  it  from  being  blown  around  by  the  wind,  and  from  any 
alkalies.  After  all,  sandy  soil  which  is  of  value  depends  upon  the  pres- 
ence of  a  considerable  amount  of  clay,  or  broken  rocks  of  other  ma- 
terial, containiog  the  valuable  minerals,  and  of  sufficient  consistency 
to  retain  some  moisture.  I  have  seen  sandy  ground  after  one  or  two 
crops  become  a  perfect  barren,  and  drifted  about  by  the  wind  into 
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banks,  as  if  it  were  so  much  snow.    This  woald  not  have  been  the  case 
had  there  been  even  a  small  per  cent,  of  clay  present. 

Clays  are  not  only  produced  from  the  washings  of  crystallioe  rocks 
as  we  have  seen,  but  may  be  derived  directly  from  the  weatherijacr  of 
shaly  beds,  which  have  themselves  come  originally  from  the  moat 
ancient  rocks.  Such  clays  sometimes  contain  free  sand  and  undecom* 
posed  feldspar,  but  usually,  not  as  much  as  the  clays  brought  down 
more  directly  from  the  granites. 

The  shales  often  contain  some  fossil  shells  or  even  a  considerable 
quantity  of  limestone  matter,  and  then  the  soils  may  be  quite  rich,  as 
many  of  the  richer  soils  have  been  made  from  mixtures  of  broken  up 
limestotie  and  shale.  When  these  clays  contain  enough  sand  to  make 
them  loamy,  the  advantage  is  great. 

Limestone  rocks  produce  calcareous  soils.  Among  the  valuable 
materials  from  the  ancient  shells,  tHey  have  derived,  in  many  cases,, 
phosphates  from  some  of  the  marine  organisms.  Then  the  coral  and 
the  crayfish  contain  some  phosphate,  and  when  their  remains  are  en* 
closed  in  the  limestones,  and  these  become  soils,  they  furnish  this  use- 
ful food  to  plants.  Here  again  we  have  a  second  source  of  phosphates 
for  soils.  The  great  bulk  of  our  limestones,  no  matter  how  hard,  usu- 
ally contain  some  shale,  and  very  many  others  contain  remains  of  ani- 
mal and  vegetable  organic  matter,  even  enough  to  give  them  a  dark 
color.  Very  often  the  flinty  or  cherty  stones  occurring  in  soils,  are  de- 
rived from  beds  of  limestones  and  not  from  sandstones.  I  have  seen 
beds  of  limestone  nearly  half  filled  with  chert  for  a  depth  of  many  feet. 
In  many  cases  these  flinty  beds  have  been  derived  from  some  marine 
animals,  such  as  sponges.  The  soil,  although  not  poor  amongst  these 
flints,  is  too.  scarce  for  many  agricultural  purposes. 

Soils  of  valleys  arise  from  the  rains  and  streams  washing  down  the 
mud  and  best  materials  from  pre-existing  soils,  such  as  we  have  been 
speaking  about,  and  Irom  others  to  be  mentioned  later.  The  power  of 
running  water  to  carry  a  load  depends  upon  its  velocity,  and  by  the 
current  being  slightly  diminished  its  load  of  earth  is  apon  deposited. 
If  we  reduce  the  velocity  of  the  stream  by  one-half,  it  will  carry  only 
one  sixty-fourth  part  of  its  previous  load.  Thus  we  can  easily  see  that 
when  the  streams  leave  the  hillsides,  they  will  naturally  deposit  much 
mud  in  the  river  bottom,  unless  the  current  be  very  great.  Many  of 
the  bottoms  of  our  smaller  valleys  have  thus  been  filled  up  to  a  depth 
of  twenty-five  or  fifty  feet,  or  perhaps  five  times  that  depth  in  the  great 
valleys.  The  old  valley  of  the  Mississippi,  at  New  Madrid,  is  filled 
with  mud  for  a  depth  of  192  feet. 
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If  many  poor  lands  coulU  only  be  mixed  with  other  kinds  of  poor 
land  an  abundance  of  wealth  would  frequently  result*  Now  rains  and 
streams  have  very  often  made  such  mixtures  when  they  have  carried 
down  the  mud  and  sand  from  the  hillsides  to  fill  up  the  bottoms  of  the 
valleys,  although  the  rivers  sometimes  re- assort  and  carry  the  best  ma- 
terials away. 

Water  has  the  power  of  dissolving  out  more  potash  from  the  soil 
of  the  higher  lands  than  from  the  lower,  as  rapid  running  motion  is  a 
much  more  powerful  agent  in  removing  this  useful  substance  than 
either  standing  water  or  waters  moving  slowly  over  the  lower  lands. 
Again,  the  streams  carry  off  much  vegetable  matter  from  the  higher 
grounds,  which  being  enclosed  in  the  alluvial  deposits/of  the  bottom 
lands,  gives  up  to  them  a  relatively  large  amount  of  mineral  food 
(potash,  phosphate,  etc). 

I  will  now  proceed  to  another  class  of  soils^  which  is  of  different 
origin,  although,  of  course,  derived  from  the  same  rocks.  This  class  may 
properly  be  divided  into  two  sections — the  Drift  soil  and  the  Loess.  Of 
the  former  kind,  we  are  south  of  its  limit,  although  its  margin  is  some- 
where between  St.  Louis  and  this  country.  In  the  geological  period 
preceding  our  epoch,  much  of  North  America  was  submerged  beneath 
the  surface  of  a  sea  or  gigantic  lake,  during  a .  very  cold  time  ; 
when  even  Missouri  was  as  cold  as  Southern  Greenland  is  to-day. 
During  this  time,  great  quantities  of  ice  drifted  southward,  and  brought 
enormous  loads  of  stones  and  sands,  not  only  from  our  Northern  States, 
but  also  from  Canada.  During  that  time  all  the  natural  soil  made 
from  the  decomposed  granite  and  other  crystalline  rocks  of  Canada 
was  swept  southward. 

As  we  now  possess  the  ancient  Canadian  soil,  that  is  the  reason 
I  told  you  that  the  crystalline  rocks  of  the  North  are  not  now  decom- 
posed to  any  depth,  for  the  transportation  was  sufficiently  recent  not 
to  aflFord  time  for  the  northern  hills  to  get  decayed  to  any  great  depth 
again.  The  northern  mud  and  stones  became  mixed  with  local  mate- 
rial to  form  stoney  under-clays,  which  we  call  Drift.  Such  clays,  at 
Columbia,  are  thirty  feet  or  more  in  depth  in  some  places.  Subsequent 
to  the  transportation  of  the  northern  materials  by  ice,  some  of  them 
have  been  assorted  by  the  waves  of  the  sea  or* lake  into  which  they 
were  droppad,  and  now  form  the  surface  soil  of  much  of  Northern  Mis- 
souri and  the  country  to  the  northward. 

These  deposits,  which  are  called  Loess,  are  somewhat  related  to  the 
last,  but  overlie  them. 
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They  are  more  confined  to  the  immediate  vicinity  of  the  greater 
rivers.  The  Loess  is  absent  from  the  north,  and  often  from  our  higher 
ground.  The  origin  of  these  deposits  is  not  qait6  understood.  They 
appear  to  have  been  made  in  quiet  water,  at  a  time  when  the  conti- 
nent was  at  a  lower  level,  and  the  back-water  of  the  Mississippi  filled 
the  whole  of  its  own  valley,  and  backed  up  into  the  valleys  of  its 
tributaries,  and  even  covered  some  of  the  hills. 

The  Loess  is  that  light  colored,  pure,  stratified  deposit,  such  as  la 
exposed  along  the  bluffs  of  the  Mississippi,  and  covers  much  of  this- 
county.  It  is  a  fine  clay,  containing  sand,  with  more  or  less  lime.  It 
often  contains  fresh-water  shells.  These  deposits  usually  make  rich 
soils,  and  to  th^m  many  of  you  owe  the  value  of  your  farms.  This 
portion  of  Missouri  is  one  of  the  most  interesting  to  geologists,  of  all 
the  counties  in  this  State.  In  your  soils  you  have  every  variety,  from 
the  many  kinds  derived  from  subjacent  rocks  without  the  agency  of 
lakes  or  rivers,  to  the  rich  Loess  and  others  formed  on  the  bottom  lands 
by  moving  water. 

I  have  omitted,  intentionally,  speaking  of  the  relation  of  various 
soils  to  diffeient  kinds  of  plants,  and  many  other  problems  belonging 
to  agriculture  which  might  be  here  introduced.  But  in  its  place  I 
have  endeavored  to  point  out  the  geological  origin  of  the  mineral 
wealth  of  your  soils,  derived  from  the  varied  sources,  since  the  earth 
was  in  an  undeveloped,  chaotic  condition,  through  the  ages  down  to 
the  present  time — a  subject  to  me  always  most  attractive. 
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The  diagram  on  pa'^'e  39ff  represents  an  eighty  acre  field  that 
has  been  thoroughly  dramed  during  the  past  summer  of  1885.  This 
field  is  part  of  the  Bonnie  Blue  Angus  Stock  Farm^  at  Little  Blue 
depot,  on  the  Missouri  Pacific  railroad,  Jackson  county,  Mo. 

Let  us  enter.into  a  few  interesting  and  instructive  details  regarding 
this  plat  of  land,  and  we  will  find  in  it  a  vast  field  for  education  to  the 
Missouri  farmer  and  agriculturalists  in  general.  First,  we  will  draw 
comparison  as  to  what  it  has  beeen  in  the  past,  and  what  it  is  to-day. 
We  will  go  no  farther  back  than  the  year  1882,  so  that  we  may  rely  on 
recent  and  trustworthy  information. 

In  that  year  the  eighty  acres  referred  to  were  sold  for  ten  dollars 
an  acre,  realizing  $800.  In  the  following  year  there  were  some  willow 
patches  grubbed ;  to  that  a  few  blind  ditches  were  added  and  one- 
quarter  mile  of  board  fencing  built;  with  these  trifling  improvements 
it  was  re  sold  at  an  advance  of  four  dollars  an  acre — that  was  in  the 
year  1883.  At  that  date  there  were  but  seventeen  acres  fit  for  cultiva- 
tion, which  were  rented  at  two  dollars  per  acre;  after  plowing,  sowing 
and  planting,  the  crop  proved  a  complete  failure  from  wet,  so  the  ten- 
ant had  no  return  whatever  for  his  summer's  labor. 

In  1884  the  eighty  acres  became  my  property.  Twenty-five  acres 
were  let  that  season  at  $2.50  per  acre ;  the  crop  was  wretched,  not  pay- 
ing for  seed  and  labor.  As  I  was  receiving  no  interest  for  my  capital, 
I  resolved  to  have  the  land  thoroughly  drained.  To  do  this  scientific- 
ally, I  had  the  levels  accurately  taken  by  a  competent  engineer,  Mr. 
P.  H.  Qunter,  whose  survey  has  given  perfect  satisfajsti^p.^^ 
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contractor,  Mr.  G.  M.  Sterne,  was  also  a  complete  master  of  his  work, 
80  that  the  entire  results  on  my  outlay  have  been  most  satisfactory. 

Owing  to  the  great  rainfall  in  spring,  and  the  heavy  flow  of  water 
from  the  bluffs  on  the  east  side  of  the  eighty  acres,  I  was  prevented 
from  commencing  work  as  early  as  I  wished.  So  wet  was  4ihi8  field 
that  I  may  mention  that  two-thirds  of  it  was  entirely  submerged  on  the 
first  of  April.  This  excess  of  water  greatly  retarded  the  work,  not 
only  of  the  drainage,  but  also  of  the  cultivation  and  cropping;  indeed, 
I  had  to  drain  a  large  portion  during  the  summer,  after  the  crops  had 
been  put  in  the  ground.  There  was  no  alternative  left,  I  had  either 
to  do  that  or  lose  my  crop. 

Planting  corn  was  commenced  on  the  23d  of  May.  The  upper  part 
of  the  field  was'thoroughly  dry,  but  the  lower  part,  next  the  Missouri 
Pacific  railroad,  was  yet  undrained,  and  was  not  finished  until  after 
the  corn  was  shocked.  I  planted  from  east  to  west  on  the  north  part 
of  the  field,  including  ^n  the  strip  about  thirty  acres.  The  other  por- 
tion of  the  field  was  the  last  improved,  consequently  the  last  cropped 
as  well  as  drained.  Some  fifteen  acres  of  this  portion  had  to  be  grub- 
bed and  cleared  of  willows  from  five  to  ten  feet  in  height,  the  result  of 
one  year's  growth.  This  piece  was  sown  principally  in  broadcastcom, 
at  the  rate  of  three  bushels  of  seed  per  acre,  the  results  of  both  experi- 
ments proving  most  satisfactory.  The  portion  planted  to  corn  has 
yielded  forty-five  bushels  to  the  acre,  which  is  considerably  above  thp 
average  of  the  district,  even  on  the  best  cultivated,  dry,  rolling  land. 
This  to  begin  with,  in  one  of  the  wettest  seasons  we  have  had  for  many 
a  year,  is  most  satisfactory,  especially  when  it  is  kept  in  mind  that  only 
the  upper,  the  poorest  part  of  the  field,  was  drained  previous  to  plant- 
ing ;  the  lower  or  flat  portion,  the  richest,  being  yet  undrained. 

So  sanguine  am  I  as  to  the  results  of  another  year's  crop,  that  I 
have  no  doubt  the  fi  uits  will  reach  fromsixty  to  eighty  bushels  of  com 
per  acre.  The  whole  piece  is  now  thoroughly  drained  and  fie  for  any 
system  of  high  farming  and  sub-soiling.  In  the  other  portion  of  the  field 
— the  south — the  yield  of  fodder  was  marvelous.  In  the  fifteen  acres  that 
were  grubbed  I  am  certain,  from  rough  measurement,  the  crop  is  equal 
to  twelve  tons  per  acre  of  the  most  beautiful,  bright  corn-fodder  that  I 
ever  saw,  and  which  the  cattle  eat  vigorously  and  thrive  well  on.  The 
last  portion  that  I  sowed  after  drainage  was  on  the  17th  of  July,  and 
from  that  patch  I  reaped  about  six  tons  per  acre.  There  is  no  mistake 
about  the  time  of  sowing,  as  my  manager  kept  correct  data. 

What  education  our  farmers  can  acquire  on  this  eighty  acre  field, 
if  they  will  only  draw  the  contrast  between  what  it  was  five  months 
ago,  and  what  it  is  to-day  I  Five  months  ago  it  was  a  willow  and  brush 
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swamp  that  could  not  be  crossed  on  horseback,  actually  in  its  prime- 
val state  and  worthless.  To  day,  after  thorough  drainage,  it  becomes 
all  at  once  fruitful  land,  bringing  forth  abundantly.  In  1882,  it  was  sold 
for  $10.00 per  acre,  but  yielded  actually  nothing;  three  years  later, 
tiles  have  made  it,  verily,  a  Garden  of  Eden,  and  raised  it  in  value 
from  $10.00  to  $80.00  per  acre,  and  I  am  not  certain  that  even  at  that 
price  I  could  be  tempted  to  exchange  it.  Only  a  year  ago  it  was  a  huge 
malarial  swamp ;  to  day  it  is  turned  over  by  the  plow,  dry  and  healthy, 
and  the  frosty  air  has  moulded  down  the  soil  till  it  is  now  as  mellow 
and  friable  as  can  be  desired. 

The  tiles  used  for  the  leading  drains  were  six  inches  in  diameter, 
costing  $5.00  per  thousand.  Those  used  for  the  ordinary  drainage  were 
three  inches,  but  after  this  year's  experience  I  would  prefer  even  four- 
inch  tile  when  the  flow  of  water  is  great. 

In  addition  to  drainage,  I  cut  a  ditch  outside  the  field  to  the  east, 
80  as  to  catch  all  surface-water  shed  from  the  blufis.  I  found  this  ab- 
solutely necessary,  as  the  field  became  so  flooded  at  times  that  it  was 
impossible  for  the  drains  to  contain  the  water;  now  the  water  from 
the  high  land  is  kept  outside  the  enclosure,  and  run  by  an  open  ditch 
into  the  Little  Blue  creek. 

Where  the  land  is  steep  I  would  recommend  in  addition  to  the  or- 
dinary drainage,  water-furrows,  intersecting  the  field  at  difi'erent  points 
where  most  necessary  ;  they  prevent  that  accumulation  of  water  and 
accelerated  velocity  which  at  times  wash  into  the  ditches,  enormous 
quantities  of  soil ;  and  let  me  advise  those  who  intend  trying  drainage, 
always  to  err  on  the  safe  side,  by  draining  close.  Before  laying  the 
tiles  great^care  should  be  taken  to  scoop  out  of  the  drain  all  crumbs  of 
earth,  leaving  the  bottom  of  the  drain  smooth,  with  a  sufiicient  fal). 
The  bottom  of  the  drain  should  not  be  wider,  if  possible,  than  the  out- 
side diameter  of  the  pipe;  it  is  thus  firmly  kept  in  its  place.  It  is  al- 
so most  desirable  that  a  basin-shaped  grating  should  guard  the  exit 
from  the  drain,  to  prevent  rabbits  or  vermin  entering.  Inordinary 
leaders,  it  is  a  good  plan  to  have  a  long  wooden  box  made  with  an  iron 
grating,  or  have  drain  pipes  made,  pierced  full  of  small  holes  at  both 
ends,  taking  special  care  that  the  openings  between  the  gratings  are 
equal  to  the  discharge  of  the  whole  contents  of  the  drain  pipe,  or  they 
would  form  an  obstruction  to  the  water.  It  should  be  understood  that 
no  tree  or  hedgerow  fence  should  be  anywhere  near  a  drain,  as  the 
roots  will  most  certainly  find  out  the  drain  and  choke  it. 

There  can  be  no  specified  rule  laid  down  for  the  drainage  of  all 
lands;  so  much  depends  on  the  sub-soil ;  but  we  do  know  from  experi- 
ence that  deep  drains  always  run  first  and  last,  consequently  render 
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the  land  much  drier  than  the  shallow  drains,  by  carrying  away  more 
water.  There  are  cases  where  drains  will  not  immediately  act,  where 
there  is  a  hard  crudt  or  pan  directly  under  the  plow-sole,  which  requires 
breaking  up  by  the  sub  soiler.  In  parks  or  wefc  lands  full  of  coarse^ 
tussocky  grass,  the  drains  will  not  act  until  the  surface  is  broken  np 
and  re-sown,  or  relaid,  so  as  to  allow  the  surface  to  dry.  Theoretically, 
one  would  say  that  in  well  drained  land  the  water  should  descend  to 
the  drains ;  but  practically,  it  is  found  that  dense  tenacious  soils  have 
not  the  power  to  transmit  water  as  quickly  as  it  often  falls  from  the 
clouds,  especially  where  the  fall  is  considerable  and  the  surface  smooth, 
fine  or  caked.  In  fact,  in  dry  weather,  when  the  surface  is  cracked  and 
the  incline  great,  a  hasty  thunder-storm  will  rush  over  the  cracks,  the 
momentum  of  the  water  overcoming  its  gravity.  In  heavy  clays  and 
black  adobe  soils — sometimes  called  sticky  in  Missouri — there  is  a  great 
tendency  to  contraction  when  dry,  and  expansion  when  wet.  The  sur- 
face of  my  drained  land  is  exceedingly  friable  since  drainage,  still  it 
ranks  with  the  class  of  strong,  tenacious,  black  soils. 

The  conflicting  opinions  as  to  what  is  perfect  drainage,  convince 
me  that  practice  without  theory  is  dangerous,  uncertain  and  expen- 
sive ;  so,  as  I  have  had  a  season's  experience  on  drainage,  I  am  bold 
enough  to  give  you  my  opinion  as  to  what  I  consider  to  be-  the  true 
theory  of  perfect  drainage,  confining  my  views  to  what  is  practical  in 
this  particular  section  of  the  country,  and  it  may  meet  with  the  re- 
quirements of  others. 

1st. — ^That  in  perfect  drainage,  twelve  hours  rain  should  percolate 
and  leave  the  land  in  less  than  fifteen  hours  from  the  time  the  drains 
begin  to  act,  the  difi^erence  in  time  being  equivalent  to  the  proportion 
of  water  the  earth  chooses  to  retain  for  its  use,  by  capillary  attraction. 

2nd. — ^That  the  continuance  of  water  in  the  soil  longer  than  it 
would  remain  by  capillary  retention,  is  iujorious,  both  chemically  and 
mechanically,  causing  inequality  in  density  of  the  soil. 

3rd. — That  the  form  of  the  drain  should  be  deep  and  narrow,  as 
affording  the  greatest  area  of  porosity  at  the  smallest  cost,  increasing 
the  quantity  of  porous  earth  available  to  roots — nothing,  animal  or 
vegetable,  can  exist  in  dense  undrained  sub-soils. 

4th. — That  where  pipes  are  used  their  material  should  be  durable 
but  porous;  the  object  being  to  get  a  large  area  of  porosity. 

5th. — It  will  always  be  found  that  the  passage  of  water  in  a  pipe 
is  quicker  than  its  percolation  through  the  earth  or  material  of  the 
pipe. 
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6th. — ^That  the  deeper  the  drainage  the  better  the  crops,  and  in  no 
case  should  any  portion  of  ,the  drain  be  nearer  to  the  surface  than 
thirty  inches. 

7th. — Drains  should  never  be  more  than  half  full  of  water,  the 
other  half  air.  In  this  way  the  superior  weight  of  water  causes  proper 
filtration,  by  displacement  of  air  and  replacement  by  water,  by  quick 
passage. 

8th. — Shallow  drains  want  a  greater  area  of  porosity  than  deeper 
ones,  because  the  deeper  the  drain,  the  greater  the  weight  and  column 
of  water.  Consequently,  the  greater  the  pressure  the  more  rapid  the 
filtration;  filtration  at  two  feet  will  be  double  that  at  one  foot,  at  four 
feet  four  times  as  great,  and  so  on  in  proportion  to  the  superincumbent 
weight  of  water  pressing  equally  on  all  sides  towards  the  drain.  It  is 
on  this  principle  that  deep  pipe  drains  act  quicker,  and  lay  dry  a^ 
greater  extent  of  ground  than  shallow  ones. 

The  influence  of  drainage  on  the  quantity  and  quality  of  the  food 
of  the  people  as  well  as  of  stock  is,  over  a  large  area,  immense;  but 
still  non-drainage  is  the  rule,  and  drainage  the  exception.  In  this  res- 
pect there  is  a  grand  future  for  agricultural  improvement.  Land  drain- 
age was  practiced  in  Essex  and  Suffolk — England — more  than  a  hun- 
dred years  ago.  About  fifty  years  after,  our  Scotch  cousins  took  to  it 
in  earnest,  and  have  connected  deep  cultivation  and  sub- soiling  witb 
it,  and  in  this  respect  are  in  advance  of  English  agriculturists. 

Honorable  mention  should  be  made  of  the  names  of  Elkington,^ 
Smith  of  Deanston,  Josiah  Parkes,  Bailey  Denton  and  Olutterbuck,  in 
connection  with  the  science  of  drainage.  To  James  Smith  of  Deans- 
ton,  Scotland  owes  her  drainage,  deeper  cultivation,  and  an  early  ap^ 
preciation  of  the  value  of  town  sewage ;  his  labors  proving  to  the  world 
that  we  are  only  on  the  threshold  of  agricultural  perfection. 
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FLORA  OF  MISSOURI. 


By  S.  M.  Tracy. 

state  University y  Columbia,  Mo, 


The  following  catalogue  is,  I  believe,  the  first  publication  of  any 
list  of  the  plants  of  the  State,  excepting  a  ^^  Partial  Catalogue  of  the 
Plants  of  Illinois  and  Missouri,^  published  by  Mr.  Qeyer  about  1842,. 
which  has  long  been  out  of  print.  The  present  catalogue  was  com- 
menced more  than  five  years  ago,  but  the  press  of  other  important 
work  has  prevented  its  earlier  publication.  Even  now  there  are  doubt- 
less many  species  which  are  not  included  as  there  are  some  sections  of 
(he  State  which  I  have  been  unable  to  visit,  and  from  which  I  have 
found  it  impossible  to  obtain  lists.  The  counties  along  the  central 
part  of  the  Southern  boundary,  and  the  extreme  Northern  and  North- 
eastern portions  of  the  State  have  not  yet  been  carefully  studied. 

The  sources  from  which  this  catalogue  has  been  made  are ;  the- 
herbarium  of  the  State  University  which  includes  valuable  collections 
made  by  the  State  Qeological  Survey,  Prof.  Swallow,  Dr.  Pech  of 
Louisiana,  Mr.  Geyer  and  Dr.  Engelmann  of  St.  Louis  and  others  ;  the 
"  Flora  of  Jackson  County  ^  and  extensive  notes  from  Frank  Bush  of 
Independence;  notes  and  specimens  from  Prof.  G.  0.  Broadhead  of 
Pleasant  Hill,  Geo.  W.  Letterman  of  Allenton ;  Mrs.  McOIuney  of  Se- 
dalia,  and  many  others.  I  am  indebted  to  Prof.  Trelease  of  Washing- 
ton University  for  access  to  the  Riehl  collection  of  Missouri  plants,  and 
to  Mr.  B.  T.  Galloway  of  Columbia,  who  has  done  the  entire  work  of 
preparing  the  list  of  grasses,  and  has  furnished  notes  upon  many  other 
plants.  Free  use  has  been  made  of  the  various  published  works  of  Dr.. 
Gray,  and  the  government  reports  of  King  and  Wheeler.  During  the 
past  twelve  years  I  have  visited  many  parts  of  the  State,  and  have  pre- 
served a  careful  record  of  plants  observed  in  the  different  localities* 
Nearly  every  plant  named  in  the  catalogue  has  been  carefully  exam- 
ined by  myself,  and  doubtful  specimens  have  been  referred  to  Dr. 
Gray,  Vasey  or  other  recognized  authorities  for  verification.    I  have 
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•endeavored  to  make  the  list  accurate  and  have  not  included  species  of 
whose  presence  here  I  was  liot  fully  satisfied. 

The  arrangement  of  the  catalogue  is  made  to  conform  to  that  of 
Bentham  and  Hooker,  and  the  nomenclature  to  that  of  ^^Gray's  Flora 
of  North  America,"  and  "Gray's  Manual"  fifth  edition.  In  giving 
localities  I  have,  in  most  cases  given  the  names  of  the  counties  where 
found,  followed  by  the  names  of  the  person  who  collected  the  specimen 
now  in  the  University  herbarium,  or  reporting  its  presence.  The  cata- 
logue contains  the  names  of  123  orders  with  1820  species  and  varieties. 

From  the  present  incomplete  list  it  will  readily  be  seen  that  the 
State  has'  four  well  defined  botanical  regions.  First,  river  bottom 
lands  extending  along  the  entire  length  of  the  State  on  the  East  and 
through  its  central  portion  along  the  Missouri  river,  and  its  larger  trib- 
utaries. Second,  the  swamp  region  o'f  the  Southeast.  Third,  the  Ozark 
region,  including  the  hilly  and  broken  country  which  covers  a  large 
portion  of  the  State  South  of  the  Missouri  river.  Fourth,  the  prairie 
region  .which  includes  a  large  portion  of  the  State  North  of  the  Missouri 
river,  together  with  the  Northwestern  portion  of  the  part  of  the  State 
South  of  the  Missouri  river.  In  the  extreme  Northwest,  the  flora  as- 
sumes a  character  much  resembling  that  which  is  typical  of  the  West- 
ern plains.  The  constantly  changing  character  of  the  flora  of  a  newly 
settled  country,  makes  it  practically  impossible  to  make  a  list  whicA 
is  complete  in  all  its  details,  as  new  plants  are  yearly  introduced,  or 
are  found  in  new  localities  driving  out  the  earlier  forms  and  producing 
constant  changes.  When  the  State  was  organized  our  hills  and  prairies 
produced  an  abundant  growth  of  buffalo  grass  which  soon  gave  place 
to  the  blue  joint  which  is,  in  turn  being  driven  out  by  the  more  valu- 
able blue-grass.  With  cultivation  came  purslane,  dandelion,  lambs- 
quarter  and  hosts  of  other  troublesome  weeds  from  the  £ast,  and 
within  the  last  ten  years  the  prickly  solanum  has  immigrated  from  the 
far  West  and  now  seems  perfectly  at  home  in  the  streets  of  St.  Liouis. 

It  is  earnestly  desired  that  the  catalogue  be  made  as  complete  as 
possible,  and  to  this  end  botanists  and  all  others  are  requested  to  send 
notes  and  specimens  of  plants  not  named  in  the  present  catalogue,  or 
from  new  localities.  All  such  specimens  will  be  placed  in  the  Uni- 
versity herbarium,  and  duly  acknowledged  in  future  editions  of  the 
-catalogue. 

December  31, 1885. 
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RANDNCULAOE^. 
Crowfoot  Family, 

I.  Clematis  Fremonti,  Watson.  Virgin^s  Bower. 

Franklin,  JeflFerson,  Washington,  (Letterman),  St.  Louis^ 

(Eggert). 
^.  Pitcheri,  Torr  &  Gray. 

Bates  andJackson,  (Bosh),  Boone,  (Tracy),  Harrison  and 

Livingston,  (Brpadhead),  Iron,  (Galloway). 

5.  Viorna,  L.  Leather  Flower. 

Oass  and  Greene,  (Broadhead),  Greene,  (Shepard). 

4.  Virginiana,  L. 

Boone,  (Tracy),  Gple  and  Eastward,  (Broadhead),  Missis- 
sippi, (Galloway),  Pike,  (Pech). 

i.    Thalictram  anemonoides,  Michx.  Meadow  Rae. 

Boone,  (Tracy),  Greene,  (Shepard),  St.  Loais,  (Qeyer  and 
Kellogg). 

•6.  Oornuti,  L.  Tall  Meadow  Rne. 

Boone,  (Galloway.)  Oass,  (Engelmann.)  Lincoln  and  Linn, 
(Broadhead),  Pike,  (Pech),  St.  Louis,  (Martfeldt). 

7.  dioicum,  L.  Early  Meadow  Rue. 

Iron,  (Broadhead). 

^.  purpurascens,  L.  Purple  Meadow  Rue. 

Greene,  (Shepard),  Jackson,    (Bush),  Miller,  ,(Winick), 
Pike,  (Pech). 

9.    Anemone  acutiloba,  DO.  Wind  Flower. 

Jefferson  and  St.  Louis,  (Letterman,)  Stone,  (Shepard). 

10.  cylindrica,  Gray.  Long-fruited  Anemone. 

Greene,  (Shepard),  Mercer,  (Broadhead). 

II.  decapetala,  L.  Oarolina  Anemone. 
Bates,  Oass  and  Vernon  and  in  Western  Mo.  only,  (Broad- 
head), Greene,  (Shepard),  Rare  in  Jackson. 
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12.  dichotoma,  L. 

^  Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 

13.  Hepatica,  L.  Liver-leaf» 
Pike,  (Fech),  St.  Louis,  (Kellogg  and  Murtfeldt),  Oentral 

and  Eastern  Missouri,  (Broadhead). 

14.  nemorosa,  L.  Wind  Flower^ 
Boone,  (Tracy),  Howard  and  Knox,  (Broadhead),  St.  Loais, 

(Murtfeldt). 

15.  .  parviflorai  Michx.  Small-flowered  Anemone* 

Enox  and  along  Mo.  river,  (Broadhead). 

16.  patens,  L.,  var.  Nuttalliana,  Gray.  Pasque  Flower. 

St.  Louis,  (Murtfeldt). 

17.  Virginiana,  L.  Virginian  Anemone. 
Boone,  (Galloway),  Cole,  (Broadhead),  Jackson,  (Bush),. 

Pike,  (Pech)  St.  Louis,  (Reihl). 

18.  Pennsylvanica,  L.  Pennsylvanian  Anemone. 

Boone,  (Tracy),  Warren,  (Broadhead). 

19.  Myosurus  minimus,  L.  Monse-taiL 

Jackson,  (Bush),  Miller,  (Winick),  Pike,  (Pech),  St.  Louis, 
(Murtfeldt). 

20.  Ranunculus  abortivus,  L.  Small-flowered  Crowfoot. 

Common. 
2L  var.  micranthus,  Gray.  ' 

Boone,  (Galloway),  Benton,  (Swallow),  Jackson,  (Bash), 
Miller,  (Winick)  St.  Louis,  (Geyer). 

22.  acris^  Z.,  Buttercup. 

Chariton,  (Swallow). 

23.  aquatilis,  L.,  var.  tricophyllus,  Chaix.      Water  Crowfoot. 
Adair,  Jasper,  St.  Charles  and  Western  Mo.,  (Broadhead),. 

Pike,  (Pech). 

24.  var.  stagnatilis,  DC. 

Little  Blue  river,  Jackson,  (Bush). 

25.  fascicularis,  Muhl.  fiarly  Crowfoot 
Jackson,  (Bush),  Pike,  (Pech),  St.  Louis,  (Geyer). 

26.  multifidus,  Pursh.  Yellow  Water  Crowfoot^ 

Jackson,  (Bush),  Pike,  (Pech). 

27.  muricaius,  Z., 

Miller,  (Winick). 

28.  Pennsylvanicus,  L.  Bristly  Crowfoot 

St.  Louis,  (Murtfeldt).    Digitized  by  <^OOgle 
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29.  recurvatus,  Poir.  Hooked  Orowl'oot 
Boone,  (Tracy),  Jackson,  (Bush),  Miller,  (Winick),  Pike, 

(Pech). 

30.  re  pens,  L.  Creeping  Crowfoot. 

Common  everywhere. 

31.  rhomboideus,  Goldie,  \ 

Greene,  (Shepard). 

32.  sceleratua ,  L.  pursed  Crowfoot, 

Jackson,  (Bush). 

33.  Hydrastis  Canadensis,  L.  Yellow  Puccoon. 

Rich  woods  throughout  the  State,  but  nowhere  abundant* 

34.  Isopyrum  biternatum. 

Boone,  (Tracy),  Jackson,  (Bush),  Jefferson  and  St.  Louid^ 
(Letterman),  Western  Mo.,  (Broadhead). 

35.  Aqnilegria  Canadensis,  L.  Columbine^ 

Common  everywhere — A  white,  flowering  variety  common 
in  Jackson,  and  a  yellow  in   Buchanan — (Broadhead)* 

36.  Delphininm  azureum,  Michx.  Larkspur. 

Common  everywhere — A  white  flowering  variety  in  Jack- 
son—(Bush). 

37.  exaltatum,  Ait.  Tall  Larkspur. 

Lincoln,  (Broadhead),  Miller,  (Winick). 

38.  tricorne,  Michx.  Dwarf  Larkspur. 

Common. 

39.  Ajacis,  L. 

Adv.  along  railroads — Jackson,  (Bush). 

40.  Actaea  alba,  Bigel.  White  Baneberry. 

Greene,  (Shepard  and  Bush),  St.  Louis,  (Murtfeldt). 

41.  spicata,  L.,  var.  rubra,  Mx.  Red  Baneberry. 
Boone,  (Galloway),  Iron,  (Broadhead),  Pike,  (Pech). 

42.  Cimicifuga  racemosa,  Ell.  Black  Snakeroot. 

Greene  and  Wright,  (Bush),  Iron  and  Wayne,  (Letterman), 
St.  Louis,  (Murtfeldt). 

43.  Xigella  Damascena,  L. 

Becoming  spontaneous  in  Jackson,  (Bush). 

MAGNOLIACE^. 
Magrwlia  Family. 

44.  Magnolia  glauca,  L.  Sweet  Bay. 

Missouri,    (Torr  and  Gray). 

A.  R  — 26 
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45.  liiriodendron  Tulipifera,  L.  '  Tulip  Tree. 

Butler  and  Southeast  Mo.    (Letterman),  Mississippi,  (Qal- 
loway.)  Not  found  north  of  Madison,  (Broadhead). 

ANONAOE^. 
Cubtard  Apple  Family. 

46.  Asimina  triloba,  Dunal.  Papaw. 

•  Common  everywhere. 

MENISPERMAOE^. 

Moonseed  Family. 

47.  Calycocarpnm  Lyoni,  Nutt.  Oupseed. 

St.  Louis.    (Shepard). 

48.  Cocculns  Carolinus,  DO. 

Barton,  Cole,  Vernon,  (Broadhead). 

49.  Menispermum  Canadense,  L.  Moonseed. 

Common  everywhere. 

BERBERIDACE^. 
Barberry  Family. 

£0.    Caulophyllnm  thalictroides,  Michx.  Blue  Cohosh. 

Green, (Shepard),  Jefferson  along  the  Meramec,  (Letterpan), 
Pike,  (Pech). 
61.    Podophyllum  peltatum,  L.  May  Apple. 

Common  everywhere. 

NYMPHE^OEJE. 
Water-Lily  Family. 

52.  Brasenia  peltata,  Pursh.  Water-Shield. 

Barton,  (Broadhead),  Perry,  (Demetrio),  Putnam,  (Swallow). 

53.  Nuphar  ad  vena,  Ait.  Yellow  Pond-Lily. 

Barton,  Iron  and  Western  Mo.  (Broadhead),  Boone,  (Tracy), 
Green,  (Bush), 

64.  Nymphaea  odorata,  Ait.  White  Pond-Lily. 

Barton,  (Broadhead),  Buchanan    and    Mississippi,  (Qallo- 
way),  Pike,  (Pech). 

65.  tuberosa,  Paine. 

St.  Louis,  (Murtfeldt).  , 
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56.    Nelumbinin  luteum,  Willd.  Obinquepin. 

Boone,  St.  Louis,  (Tracy),  Buchanan  and  Cass,  (Broadhead), 
Pike,  (Pech),  Jackson,  (Bush),  Pettis,  (McCluney). 

PAPAVERACE^. 

Poppy  Family, 

67.  Papaver  5^m;l^y<3/^^7n,  L.  Oommon  Poppy. 

Spontaneous  about  gardens. 

68.  Argemone  Mexicana,  L.  Prickly  Poppy. 

Boone,  (Galloway),    Jackson,    (Bush),    Knox    and    Ralls, 
(Broadhead),  Pike,  (Pech). 

69.  var.  albiflora,  D.  0. 

Jackson,  (Bush). 
60.    Stylophomni  diphyllum,  Nntt*  Celandine  Poppy. 

Jefferson  and  St.  Louis,  (Letterman),  St.  Charles,  (Broadhead.) 
6L    Sangninaria  Canadensis,  L.  Bloodroot. 

Common  everywhere. 

FUMARIACEJE. 
Fumitory  Family, 

62.  Dlcentra  cucullaria,  DC.  Dutchman's  Breeches. 

Common  everywhere. 

63.  Canadensis,  DC.  Squirrel  Corn. 

Boone,  (Tracy). 

64.  Cprydalis  aurea,  Willd.  Golden  Corydalis. 

Boone,  (Galloway),  Cass,  (Broadhead),  Pike,  (Pech),  St. 
Louis,  (Riehl). 
66.  var.  occidentalis,  Englra, 

Miller,  (Winick). 

66.  var.  micrantha,  Englm. 

St.  Louis.  (Eugelmann). 

67.  crystallina,  Englm. 

Cass,  Livingston,  Vernon,  (Broadhead). 

68.  flavula,  Raf. 

Boone,  (Tracy),  Jackson,  (Bush). 

CRDCIFER^. 
Mustard  Family, 

69.  Nasturtium  Armoracia,  Fries.  Horseradish. 

Common  in  old  gardens. 
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70.  lacuetre,  Gray.  Lake  Cress. 

Greene,  (Shepard),  Pike,  (Pech). 
7L  limosuro,  Nutt.« 

Jackson,  (Bush). 

72.  obtusum,  Nutt. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 

73.  officinale^  R.  Br.  True  Water  Cress. 

Adventive  at  Kansas  City,  (Bush). 

74.  paluatre,  DC.  Marsh  Cress. 

Greene,  (Shepard),  Jackson,  (Bush),  Pike,  (Pech),  St. 
Louis,  (Riehl). 

75.  var.  hispidura,  F.  &  M. 

Jackson,  rare.    (Bush). 

76.  sessiliflorum,  Nutt. 

J,ackson,  (Bush). 

77.  einuatum,  Nutt. 

Along  rivers  in  woods.    Jackson,  (Bush),  St.  Louis, 
(Murtfeldt). 

78.  sylvestre,  R.  Br.  Yellow  Cress. 

Pike,  (Pech). 

79.  Barbarea  Tulgaris,  R  Br.  Winter  Cress. 

Pike,  (Pech.) 

80.  Arabia  Canadensis  L.  Sickle  Pod. 

Common. 

81.  dentata,  Torr.  &  Gray. 

Jackson,  (Bush). 

82.  hesperidoides,  Gray. 

Jackson,  (Bush).    Pike,  (Pech). 

83.  hirsuta.  Scop. 

Boone,  (Tracy),  Pike,  (Pech). 

84.  laevigata,  DC. 

Boone,  ( Tracy). 

85.  Ludoviciana,  Meyer. 

St.  Louis,  (Riehl  &  Murtfeldt). 

86.  lyrata,  L. 

Jefferson,  (Letterman.) 

87.  patens.  Sulliv. 

Greene,  (Shepard). 

88.  Cardamine  hirsuta,  L.  Small  Bitter  Cress. 

Boone,  (Tracy),  Cass,  (Broadhead),  Jackson,  (Bush),  Pike, 
(Pech),  St.  Louis  (Qeyer). 

89.  — var.  sylvatica.  Gray. 

Jackson,  (Bush).  Digitized  by  dooglc 
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Pepperwort. 


90  rhomboidea,  DC.  Spring  Cress. 

Boone,  (Tracy),  ^ass  and  Polk,  (Broadhead),  Pike, 
(Pech),  St.  Louis,  (Riehl). 

91.  rotundifolia,  Michx.  Mountain  Water  Cress. 

Greene,  (Shepard). 

92.  Dentarla  laciniata,  Muhl. 

Common. 

93.  mullifida,  Muhl. 

Knox,  (Broadhead) 
94..    Leaven worthla  aurea,  Torr. 

'•Missouri,"  (F.L.  Harvey.) 

95.  Michauxii,  Torr. 

St.  Louis  and  Franklin  (Letterman). 

96.  Silene  aurea,  Nutt. 

Greene,  (Shepard). 

97.  Veslcaria  Shortii,  Torr.  &  Gray.     , 

Greene,  (Broadhead). 

98.  Draba  brachycarpa,  Nutt. 

Jackson,  (Bush),  St.  Louis,  (Geyer). 

99.  Carolinian  a,  Walt. 

Boone,  (Tracy),  Cass,  (Broadhead),  Clay,  (Bush),  St« 
Louis,  (Geyer  &  Letterman). 
100.  var.  micrantha.  Gray. 

Jackson,  (Bush),  St.  Louis,  (Murtf eld t). 
lOL  cuneifolia,  Nutt. 

Boone,  (Tracy),  Greene,  (Shepard), St.  Louis,  (Letter- 
man). 

102.  nemorosa,  L. 

Lewis,  (Egeling). 

103.  verna,  L. 

Boone,  (Galloway). 


Biadderpod. 


Whitlow  Grass. 


Tansy  Mustard. 


104.  Hesperis  maironaliB^  L. 

Nat.  in  Boone  (Tracy). 

105.  Slsymbrlimi  canescens,  Nutt. 

Benton,  (Swallow),  Jackson,  (Bush), Pike,  (Pech),  St.  Louis, 
(Geyer  &  Murtleldt). 

106.  oMcinale.  Scop.  Hedge  Mustard. 

Common. 

107.  Ihaliana,  Gaud.  Mouse-ear  Cress. 

Boone,  (Tracy). 

108.  EryBimum  asperum,  DC.  Western  Wall-flower. 

(Torrey  and  G  ray.)         Digitized  by  LnOOglC 
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109.  var.  Arkansanum,  Nut^. 

Franklin,  Jefferson,  St.  Louis.  (Letterman). 

110.  cheiranthoides,  L.  Wormseed  Mustard. 

(Torreyand  Gray.) 

111.  Thelypodinin  pinnatifidum,  Watson. 

Jackson,  (Bush). 

112.  Camelina  sativa,  Orantz.  False  Flax. 

Oass,  (Broadhead). 

113.  Brasslca  alha^  Gray.  White  Mustard. 

Boone,  (Tracy),  Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 
Campestris^  L. 

Jackson,  in  old  Aelda^  (Bush) 
116.  nigra^  Gray. 

Gonamon  everywhere. 

116.  rapa^  L. 

Jackson,  in  old  fields^  (Bnsh). 

117.  Capsella  Bursapastoria^  MoBnch. 

Common  everywhere. 

118.  liepidimn  intermedium.  Gray. 

Jackson,  (Bush). 

119.  ruderale^  L. 

Jackson,  (Bush),  Miller,  (Winick),  St.  Louis,  (Torrey 
and  Gray). 

120.  Virginicum.  Wild  Pepper- grass. 

Boone,  (Tracy),  Oass,  (Broadhead),  Jackson,  (Bush), 
Pike,  (Fech),  St.  Louis,  (Geyer). 

121.  Thlaspl  at*ven8e^  L.  Pennycress. 

Jackson,  (Bush). 

122.  Baphanns  Raphanistmrn^  L.  Wild  Radish. 

Polk,  (Broadhead). 


Charlock. 
Black  Mustard. 

Shepherd's  Purse. 


CAPFAKIDACE^. 

Caper  Family, 

123;    Cleome  integrifolia,  Torrey  and  Gray. 

Clay,  (Broadhead),  Jackson,  (Bush). 

124,  pungena^  Willd. 

Pettis.  (McCluny,) 

125.  Polanisia  graveolens,  Raf. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 
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CISTACE^, 

Rock' Rose  Family, 

126.  Helianthemnin  Oanadense,  Michx.  Frost-weed. 

Cass,  (Broadhead),  Greene,  (Shepard),  Pike,  (Pech). 

127.  Lechea  major,  Michx.  Pin- weed. 

Greene,  (Shepard). 

128.  minor,  Lam. 

Greene,  (Shepard),  Pike,  (Pech),  St.  Louis,  (Kiehl), 
Southwest  Missouri,  (Broadhead). 

129.  tenuifolia,  Mx. 

Greene,  (Shepard). 

130.  thymifolia,  Pursh. 

Pike,  (Pech). 

VIOLAOE^. 

Violet  Family. 

131.  Viola  blanda,  Willd.  White  Violet. 

Boone,  (Tracy). 

132.  '     Canadensis,  L. 

Pike,  (Pech). 

133.  canina,  L.  var.  sylvestris,  Reg.  Early  Blue  Violet. 

Greene  and  Knox,  (Broadhead),  Pike,  (Pech). 

134.  cQcnllata,  Ait.  Blue  Violet. 

Common  everywhere. 

135.  var.  cordata,  Gray. 

Boone,  (Tracy)  Pike,  (Pech),  St.  Louis,  (Geyer). 

136.  var.  palmata,  Gray. 

Common  everywhere. 

137.  delphinifolia,  Nutt. 

Common  everywhere. 

138.  hastata,  Michx. 

Pike,  (Pech),  Boone,  (Galloway). 

139.  lanceolata,  L. 

Livingston,  (Broadhead). 

140.  pedata,  L.  Bird'sfoot  Violet. 

Common  everywhere. 

141.  var.  bicolor. 

Boone,    (Tracy),    Greene,    (Shepard),    St.    Charles, 
(Broadhead),  St.  Louis,  (Murtfeldt). 
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142.  primulaefolia,  L. 

Jackson,  (Bush),  St.  Louis,  (Tracy). 

143.  pubescens,  Ait. 

.  Common  everywhere. 

144.  rostrata,  Pursh. 

Miller,  (Winick). 

145.  rofundifolia,  Michx.  Konnd-Leaved  Violet. 

Boone,  (Tracy). 

146.  sagittata,  Ait.  Arrow-leaved  Violet. 

Common  everywhere. 

147.  striata.  Ait. 

Common  everywhere, 

148.  tricolor,  L. 

Cass,  (Broadhead),  Pike  (Fech)^  escaped. 

149.  var.  arvensls. 

Boone,  (Tracy),  Jackson,  (Bush),  St.  Lonis,  (Murtfeldt). 

150.  lonidiam  concolor,  Benth.  &  Hook.  Green  Violet. 

Common  in  rich  woods. 

POLYGALACEiE. 
Milkwort  Family. 

151.  Polygala  ambigua,  Nutt.  Milkwort. 

Jackson,  not  common^  (Bush). 

152.  incarnata,  L. 

Cass,  (Broadhead,)  Greene,  (Shepard),  Jackson,  (Bosh), 
Pettis,  (McCluny.) 

153.  Nuttallii,  Torr.  &  Gray. 

S.  W.  Missouri,  (Broadhead).  . 

154.  sanguinea,  L. 

Greene,  (Bush  &  Shepard), 
165.  Senega,  L.  Seneca  Snake  Root. 

Boone,  (Tracy),  Greene,  (Shepard). 

156.  verticillata,  L. 

Boone,  (Galloway),  Greene,  (Shepard,)  Jackson(Bush), 
Pike;  (Pech),St.  Louis,  (Riehl). 

CARYOPHYLLACE^. 

Pink  Family. 

157.  Saponaria  officinalis^  L.  Bouncing  Bet. 

Common  about  old  gardens. 
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168.  Silene  antirrhina,  L.  Sleepy  Oatchfly. 

Jackson,  (Bush),  Miller,  (Winick),  Pike,  (Pech),  St.  Louis, 
(Riehl). 

169.  noctiAora^  L.  Night-floweriDg  Calchfly. 

St.  Louis,  (Murtfeldt). 

160.  regia,  Sims.  Royal  Oatchfly. 

Oommon  in  Southern  Missouri. 

161.  stellata.  Ait.  Starry  Campion. 

Common  everywhere. 

162.  Virginica,  L.  Fire  Pink. 

Butler,    (Letterman),  Iron,  (Broadhead),  St.  Louis, 
(Riehl). 

163.  liychnis  Qiihago^  Lam.  Corn  Cockle. 

Common  in  wheat  fields. 

164.  Cerastium  arvense,  L.  Field  Chickweed. 

Miller,  (Winick). 
166.  nutans,  Raf. 

Common  everywhere. 

166.  oblongifolium,  Torr. 

Boone,  (Tracy). 

167.  viscosum,  L.  Large  Chickweed. 

Boone,  (Tracy),  Jackson,  (Bush),  Pike,  (Pech),  St. 
Louis,  (Murtfeldt). 

168.  vulgatum^  L.  Mouse- ear  Chickweed. 

Pike,  (Pech). 

169.  Stellaria  mediae  Smith.  Common  Chickweed' 

Boone,  (Tracy),  St.  Louis,  (Murtfeldt). 

170.  longifolia,  Muhl.  Long-leaved  Stitchwort. 

St.  Louis,  (Riehl). 
170^.  borealis,  Big.  Northern  Starwort. 

Boone,  (Galloway). 

171.  Arenaiia  lateriflora,  L.  Sandwort* 

Jackson,  (Mann). 

172.  Michauxii,  Hook. 

Livingston,  (Broadhead). 

173.  patula,  Michx. 

Jackson,  (Bush),  Washington,  (Riehl). 

174.  Pitcheri,  Nutt. 

Common  everywhere.  • 

175.  squarrosa,  Michx.  Pine-barren  Sandwort. 

JeiFerson,  (Letterman). 
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176.  stricta,  Michx. 

Greene,  (Broadhead). 

177.  Sagina  procambeDs,  L. 

St.  Louis,  (Riehl) 

178.  Spergala  arvensis^  L. 

Boone,  (Tracy.) 

PARONYOeiEJE. 

179.  Paronychia  dichotoma,  Nutt. 

Osage,  (Broadhead.) 

180.  Anychla  dichotoma,  Michx. 

Common. 

181.  var,  capillacea,  Torr. 

Jackson,  (Bush  &  Mann.) 

PORTDLAOACEJE. 

Purslane  Family. 

182.  Portulaca  oleracea^  L. 

Common  in  gardens. 

183.  Talinmn  teretifoliam,  Pursh. 

Common  south  of  Mo.  River. 

184.  Claytonia  Oaroliniana,  Michx. 

Boone,  (Tracy,)  Greene,  (Shepard.) 

185.  Virginica,  L. 

Common  everywhere. 

ELANTINACE^. 

Waterwort  Family. 

186.  Elatine  Americana,  Arnott. 
(Watson,  in  King's  Fifth  Report.) 


Pearl  wort. 
Corn  Spurrey. 

Whitlow -wort. 
Forked  ChickweeiL 


Purslane. 


Spring  Beauty. 


Waterwort. 


|i 


HYPERICACE^. 

St  JohrCawort  Family. 


187.  AscyriAn  Crux- Andreas,  L  St.  Andrew's  Cross. 

Greene,  (Shepard). 

188.  Hypericum  adpressum,  Barton.  St.  John's-wort. 

Jackson  &  Henry,  (Bush).  ^St.  Louis,  (Kellogg). 
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189.  angulosum,  Michx. 

Mississippi,  (Galloway). 

190.  auretHDjBartram. 

Pike,  (Pech). 

191.  OanadoDse,  L. 

Greene,  (Shepard). 

192.  corymbosum,  Muhl. 

Boone,  (Tracy),  Jackson,  (Bash),  Miller,  ( Winich),  Pettis, 
(McCIuney),  St.  Louie,  (Murtfeldt). 

193.  Drummondii,  Torr  &  Gr. 

Greene,  (Bash),  St.  Louis,  (Riehl),  S.  W.  Mo.,  (Broadhead). 

194.  ellipticum.  Hook. 

Pike,  (Pech). 

195.  graveolens,  Buckl. 

Pike,  (Broadhead). 

196.  mutilum,  L. 

Greene,  (Shepard),  Jackson.  (Bush),  Pike,  (Pech). 

197.  nndiflorum,  Michx. 

Greene,  (Shepard). 

198.  prolificum,  L.  Shrubby  St.  John's-wort 

Common.    / 

199.  pyramidatum,  Ait.  Great  St.  John's-wort. 

Jackson — rare^  (Bush). 

200.  Sarothra,  Michx.  Pine-weed. 
Greene,  (Shepard),  Iron  &  St.  Louis,  (Letterman). 

201.  sphaerocarpon,  Michx. 

Barton,  Oass  &  Pike,  (Broadhead),  Boone,  (Galloway). 

MALVAOE^. 

Mallow  Family. 

202.  Malva  crispa,  Gray.  Curled  Mallow. 

Jackson-^^cajp^rf— (Bush). 

203.  rotundifolia^  L.  Comnaon  Mallow. 

Common  everywhere. 

204.  sylvestris^  L.  High  Mallow. 
Jackson,  (Bush),  Miller,  (Winick),  St.  Louis, (Murtfeldt). 

205.  Callirrhoe  digitata,  Nutt. 

Greene,  (Letterman),  Jasper  &  Lawrence,  (Broadhead). 

206.  involucrata,  Gray. 

Jasper,  (Letterman). 

207.  triangulata,  Gray. 

Mississippi,  (Galloway).        ^^^^  ^^  Google 
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208.  Malvastrmn  aDgustam,  Gray.  False  Mallow. 

Oass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech),  St.  Louis, 
(Letterraan). 

209.  Sida  bispida. 

Oass,  (Broadhead). 

210.  spinosa^  L. 

Common  everywhere. 

211.  Abutllon  Avicenn(B^  Gaertn.  Velvet  Leaf, 

Common  everywhere. 

212.  Hibiscns  grandiflorns,  Michx.  Rose  Mallow. 

St.  Louis,  (Letterman). 

213.  militaris,  Cav.  Halberd  Leaved  Mallow. 
Oass,  (Broadhead),  Jackson,  (Bush),  Pettis,  (McCluney), 

Pike;  (Pech),  Mississippi,  (Galloway). 
21i.  Moscbeutos,  L.  Swamp  Rose  Mallow. 

Barton,  (Broadhead),  Mississippi,  (Galloway). 
216.  Syriacus^  L.  Shrubby  Althea. 

Cass,  (Broadhead),  Pettis,  (McOluney). 
216.  Trinnum,  L.  Bladder  Ketmia. 

Common  everywhere. 


TILIAOEiE. 
Linden  Family. 

217.  Tllia  Americana,  L  Basswood* 

Common  everywhere. 

LINACE^. 
Flax  Family. 

218.  lilnmn  Bootii.  Eoglm. 

Cass,  (Broadhead). 

219.  '    perenne,  L 

(Watson,  in  King's  Fifth  Report). 

220.  rigidum,  Pursb. 

"Missouri,"  (Mrs.  Lincoln's  Botany). 

221.  striatum,  Walt. 

Pike,  (Broadhead). 

222.  sulcatum,  Riddell. 

Jackson,  (Bush),  Maries,  (Broadhead). 

223.  usitatissimum^  L.  Common  Flax. 

Occasionally  escaped. 
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224. 


Virginianum,L. 


CommoD. 

GERANIAO^ 
Geranium  Family. 

225.  Geranium  Carolinian um,  L. 

Oommou. 

226.  disJieotum^  L. 

Pike  (Pech). 

227.  maculatum,  L. 

Common. 

228.  Robertianuro,  L. 

Greene  (Shepard). 

229.  Floerkea  proserpinacoides,  Willd. 

St.  Charles  (Keeling). 

230.  Oxalis  corniculata^  L. 

Pike  (Pech). 

231.  var.  stricta^  L. 

Common. 

232.  violacea,  L. 

Common. 

233.  Impatlens  fulva,  Nutt. 

Common. 

234.  pallida,  Nutt. 

Common. 


Carolina  Cranesbill. 

Out- leaved  Cranesbill. 

WildCranesbill. 

Herb  Robert. 

False  Mermaid. 

Yellow  Wood  Sorrel . 

Violet  Wood  Sorrel. 

Spotted  Touch-me-not. 

Pale  Touch-me-not. 


RDTACEiE. 
Rue  Family, 

235.  Zanthoxylum  Americanum,  Mill. 

Common* 

236.  Ptelea  trifoliata,  L. 

Common,  except  in  ^.  W.,  (Broadhead). 


Prickly  Ash. 
Hop  Tree. 


SIMARUBE^ 

/ 

237.    Ailanthus  glandulosus^  Desf.  Tree  of  Heaven. 

Boone  and  St.  Louis,  (Tracy),  Jackson,  (Bush). 
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AQUIFOLIACE^. 
Holly  Family, 

238.  Ilex  decidua,  Walt. 

Common  in  Southern  Mo. 

239.  laevigata,  Gray.  Smooth  Winterberry. 

(Swallow). 

240.  opaca,  Ait.  American  Holly. 

Butler,  (Lstterman),  Mississippi,  (Galloway). 

241.  verticillata,  Gray.  Black  Alder. 
Boone,  (Swallow),  Iron,  (Letterman),  Mississippi,  (Galloway), 

Pike,  (Pech). 


OELA^TRACE^. 

Sta^'Tree  Family. 

242.    Euonymiis  Americanus,  L.  Strawberry  Bash. 

Boone,  (Tracy),  Eastern   Missouri,  (Broadhead),  Mississippi 
and  New  Madrid,  (Galloway). 
343.  atropurpureus,  J  acq.  Waahoo. 

Common  everywhere. 

244.  Celastrus  scandens,  L.  Climbing  Bitter-sweet 

Common  everywhere. 

RHAMNACEJE. 
Buckthorn  Family. 

245.  Berchemia  volubilis  DC.  Sapple-jack. 

Butler,  (Letterman),  Stone,  (Broadhead). 

246.  Bhamnus  Caroliniana,  Walter.  Buckthorn. 

Iron  &  St.  Louis,  (Letterman),  Common  S.  E.,  (Broadhead). 

247.  lanceolatus,  Pursh. 

Boone,  (Galloway),  Jackson,  (Bush),  St.  Louis,  (Letterman) 
Western  Missouri,  (Broadhead). 

248.  Oeanothus  Americanus,  L.  New  Jersey  Tea. 

Common  everywhere. 

249.  ovalis,  Bigel. 

Northern  and  Western  Missouri,  (Broadhead). 
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VITAOE^. 
Orape  Family. 


Summer  Grape. 


250.  Vltls  aestivalis,  Michx. 

Rare  West,  common  elsewhere. 

251.  bipinnata,  Torn  &  Gray. 

Common  Southeast. 

252.  cinerea,  Engelm.  Ashy  Grape. 

Common  on  river  bottoms. 

253.  cordifolia,  Michx.  Frost  Grape. 

Common. 

254.  ndivisa,  Wild. 

Common  Southward. 

255.  palmata,  Vahl. 

Banks  of  Mississippi  above  St.  Louis,  (Eggert). 

256.  riparia,  Michx.  Frost  Grape. 

Common  everywhere. 

257.  rupestris,  Scheele.  Sand  Grape. 

Banks  of  the  Missouri  river  Southward. 

258.  vulpina,  L.  Muscadine. 
Montgomery,  Maries  and  Southward,  (Broadhead). 

259.  Ampelopsls  quinquefolia,  Michx.  Virginia  Creeper. 

Common  everywhere. 


261. 


SAPINDACE^. 
Soapherry  Family. 

260.    ^SCUlus  flava,  Ait. 

Common, 
glabra,  Willd. 

Common,  excepting  Westward. 
Pavia,  L, 

S.  E.  Missouri^  (Letterman). 

263.  Acer  dasycarpum,  Ehrh. 

Common  in  low  grounds. 

264.  Pennsylvanicum,  L. 

Iron,  (Galloway). 

265.  rubrum,  L. 

Callaway  to  S.  E.  Missouri. 


Sweet  Buckeye. 

Ohio^  Buckeye. 

Red  Buckeye. 

Soft  Maple. 

Striped  Maple. 

Red  Maple. 
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266.  saccharinum,  Wang.  Sugar  Maple. 

Common  elsewhere  but  not  found  west  of  Nodaway  river. 

267.  var.  nigrum,  Gray.  Black  Maple. 

Boone,  (Tracy),  Jackson,  (Bush), 

268.  Negondo  aceroides,  Moench,  Box  Elder. 

Oommon  everywhere. 

269.  Staphylea  trifolia,  L.  Bladder-Nat. 

Oommon. 

ANACARDIAOE^. 
Cashew  Family. 

270.  Rhus  aromatica,  Ait.  Fragrant  SumaclK 

Oommon  everywhere  except  extreme  Northwest. 
27K  -  copallina,  L.  Dwarf  Samachw 

Oommon  everywhere. 

272.  cotinoides,  Nutt. 

Mississippi,  (Galloway),  St.  Louis,  (BroadheadJ. 

273.  glabra,  L.  Smooth  Sumach, 

Oommon. 

274.  Toxicodendron,  L.  Poison  Sumach. 

Oommon. 

275.  var.  radicans,  Torr. 

Jackson,  (Bush),  Miller,  (Winick). 

276.  typhina,  L.  Staghorn  Sumach. 

Oommon. 

277.  venenata,  DO.  Poison  Dogwood. 

Greene,  (Shepard. 

LEQUMINOSiE. 

PuUe  Family. 

• 

278.  Baptlsia  alba,  R.  Br.  False  Indigo. 

Miller,  (Winick),  Sullivan,  (Broadhead). 

279.  australis,  R.  Br.  Blue  False  Indigo, 

Benton,  (Swallow),  Greene,  (Bush). 

280.  leucantha,  Torr.  &  Gray. 

Oommon. 

281.  leucophaea,  Nutt. 

Oommon. 

282.  tinctoria,  R.  Br.  Wild  Indigo. 

Lewis,  (Egeling). 
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283.  Crotalaria  sagittalis,  L.  Rattlebox. 

Franklin  &  St.  Louis,  (Letterman),  Jackson,  (Bush),  Pike, 
(Pech),  common  in  S.  W.  Mo.  (Broadhead). 

284.  Lapinus  perennis,  L.  Wild  Lupine. 

Mississippi,  (Galloway),  St.  Louis,  (Murtfeldt). 

285.  Sledicago  sativa,  L.  Lucerne. 

Spontaneous  about  old  gardens. 

286.  lupulina^  L. 

Pettis,  (McCluney). 

287.  Melllotns  alha,  Lam.  White  Melilot. 

Oommon  about  old  gardens. 

288.  oMdnaliSy  WiUd.  Yellow  Melilot. 

Jackson,  (Bush). 

289.  Trlfolinm  arDcnse,  L.  Rabbit-foot  Clover. 

Mississippi,  (Galloway). 

290.  pratenae^  L.  Red  Clover. 

Common  everywhere. 

291.  procumben8^  L.  Hop  Clover. 

Boone,  (Galloway). 

292.  reflexum,  L.  Buffalo  Clover 

Boone,  (Trafey),  Greene,  (Shepard),  Pike,  (Pech),  St. 
Louis,  (Letterman). 

293.  repens,  L.  White  Clover. 

Common  everywhere. 

294.  stoloniferum,  Muhl.  Running  Buffalo  Clover. 

.    Common  everywhere. 

295.  Psoralea  canescens,  Michx. 

Pike,  (Pech). 

296.  esculenta,  Pursh. 

Bates  &  Cass,  rare— (Broadhead),  Miller,  (Winick), 
St.  Louis,  (Letterman). 

297.  melilotoides,  Michx. 

Bates,  (Broadhead),  Miller,  (Winick),  St.  Louis,  (Let- 
man). 

298.  Onobrychis,  Nutt. 

Pike,  (Pech),  St.  Louis,  (Letteiman). 

299.  tenuiflora,  Pursh. 

Common. 

300.  Amorpha  canescens,  Nutt.  Lead  Plant. 

Common  everywhere. 

801.  fruticosa,  L.  False  Indigo. 

Common  everywhere. 
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302.  Dalea  alopecnroides,  Willd. 

Cass,  (Broadbead),  Jackson,  (Bash),  St.  Loais,  along 
R.  R.,  (Letterman). 

303.  anrea,  Nutt. 

On  White  River,  (Nuttall). 

304.  Petalostemon  Candidas,  Michx.  Prairie  Clover. 

Common  everywhere. 

305.  villosus,  Natt. 

Mississippi,  (Broadhead). 

306.  violaceas,  Michx. 

Common  everywhere. 

307.  Tephrosia  Virginian  a,  Pers.  Goat's  Rue. 

Common  everywhere. 

308.  Wistaria  fratescens,  DC.  Wistaria. 

Mississippi,  (Swallow),  Ray,  (Broadhead). 

309.  Bobinia  Pseudacacia,  L.  Black  Locast. 

Common  everywhere. 

310.  Astragalus  Canadensis,  L.  Vetch. 

Common  everywhere. 

311.  caryocarpus,  Ker.  Ground  PI  am. 

Boone,  (Tracy),  common  in  Western  Missouri,  (Broad- 
head). 
312  distort  as,  Torr.  &  Gray. 

Franklin,    (Letterman),    Greene,    (Shepard),    Pettis, 
(McCluney),  West.  Mo.,  (Broadhead). 

313.  gracilis,  Natt. 

(Watson,  in  King's  Fifth  Report). 

314.  Mexicanas,  A.  DC. 

Common  everywhere. 

315.  microlobas,  'Gray. 

(Watson,  in  King's  Fifth  Report) 

316.  Plattensis,  Natt. 

Greene,  (Shepard). 

317.  racemosas,  Parsh. 

On  White  River,  (Nattall). 

318.  Oxytropls  Lamberti,  Pursh.  Loco. 

Atchison  (Broadhead). 

319.  Glycyrrhiza  lepidota,  Natt.  Wild  Licorice. 

Platte  &  Vernon,  (Bash),  St.  Louis,  (Letterman). 

320.  Stylosanthes  elatior,  Swartz.  Pencil  Flower. 

Common. 
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321.    Desmodlum  acuminatum,  DO.  Tick-trefoil. 

Oommon. 
323.  Oanadense^DO. 

Jackson,  (Bush). 

323.  canescens,  DO. 

BDone,  (Galloway),  Jackson,  (Bush),  St.  Louis,  (Murt- 
feldt). 

324.  var  villosissimum,  T  &  Q. 

Oass,  (Broadhead),  Pike,  (Pech),  St.  Louis,  (Drum- 
moDd). 

325.  ciliare,  DO. 

Greene,  (Shepard). 

326.  cuspidatum,  T.  &  Gray. 

Jackson,  (Bosh),  Pike,  (Pech). 

327.  Dillenii,  Darl. 

Jackson,  (Bush),  Pike,  (Pech). 

328.  Illinoense,  DO. 

Jackson,  (Bush  &  Mann). 

329.  laevigatum. 

Pettis,  (McOluney). 

330.  Marilandicom,  Boott. 

Jackson,  (Bush),  Pike,  (Pech). 

331.  nudiflorum,  DO. 

Greene,  (Shepard),  Jackson,  (Bush),  Pike,  (Pech). 

332.  paniculatum,  DO. 

Oass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech). 

333.  pauciflorum,  DO. 

Greene,  (Shepard),  Jackson,  (Bush),  Pike,  (Pech). 

334.  rigidum,  DO. 

Jackson,  (Bush),  Pettis,  (McOluney),  Pike,  (Pech). 

335.  rotund  if olium,  DO. 

Greene  &  Wright,  (Bush). 

336.  sessilifolium,  Torr.  &  Qr. 

Oass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech). 

337.  tenuifolium,  Torr.  &  Gr. 

Greene,  (Shepard). 
838.  viridiflorum.  Beck. 

Oass,  (Broadhead),  Pike,  (Pech). 
339.    Lespedeza  capitata,  Micbx.  Bush  Olover 

Oommon. 
840.  hirta,  Ell. 

Wright,  (Bush).  ^  . 
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841.  procumbene,  Michx. 

Mississippi,  (Gallow?iy). 
342.  repens,  Torr.  &  Gray. 

Common. 

843.  reticulata,  Pers. 

Jackson,  (Bush). 

844.  var.  angustifolia,  Maxim. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 
846.  Stuvei,  Nutt. 

Marion,  (Broadhead). 

846.  violacea,  Pers. 

Common. 

847.  var.  divergens.  Gray. 

Jackson,  (Bush). 
348.  var.  angustifolia,  Gray. 

Jackson  &  Wright,  (Bush), 

849.  Vlcla  Americana,  Muhl.  Tetcb. 

Jackson,  (Bnsh). 

850.  Oaroliniana,  Walt. 

Boone,  (Galloway),  Greene,  (Shepard),  Iron,  (Broad- 
heao). 

851.  Lathyrus  maritimns.  Big.  Beach  Pea. 

Pike,  (Pech). 

852.  palustris,  L.  Marsh  Yetchling. 

Boone,  (Tracy),  Pike,  (Pech),  Ray,  (Swallow). 
358.    Clitoria  Mariana,  L.  Butterfly  Pea. 

Boone,  (Galloway),  Iron  &  Madison,  (Broadhead). 

854.  Amphicarpsea  monoica,  Nutt.  Hog  Pea-nut. 

Cas8&  Jackson,  (Broadhead),  Pike,  (Pech),  St.  Louis, 
(Murtfeldl) ;  also  a  white  variety  in  Cass  &  Jack- 
son, (Broadhead). 

855.  Apios  tuberosa,  Moench.  Ground-nut. 

Common 

856.  Phaseolus  diversifolius,  Pers.  Wild  Bean. 

Cass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech). 

857.  helvolus,  L. 

Jackson,  (Bush). 

858.  pauciflorus,  Benth. 

Jackson,  (Bush),  Pike,  (Pech),  St.  Louis,  (Murtfeldt). 

859.  Gymnocladus  Canadensis,  Lam.  Kentucky  Coffee-tree. 

Conjmon  everywhere. 
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360.  Gledltschia  monosperma,  Walt.  Water- Locust 

Howell,  (Tracy),  Mississippi  &  New  Madrid,  (Gallo- 
way), Wright,  (Bush);  mouth  of  Missouri  &  Mer- 
amec  Rivers,  (Letterman). 

361.  triacanthos,  L.  Honey  Locust. 

Common  everywhere. 

362.  Cassia  Chamadcrista,  L.  Partridge  Pea. 

Oommon. 

363.  Marilandica,  L.  Wild  Senna. 

Oommon. 

364.  nictitans,  L.  Wild  Sensitive  Plant, 

Greene,  (Sfiepard),  Pike,  (Pech),  St.  Louis,  (Murtfeldt), 
Wright,  (Bush). 

365.  obtusifolia,  L. 

St.  Louis,  (Riehl). 

366.  Oercis  Canadensis,  L.  Red- bud. 

Common  everywhere. 

367.  Desmantlius  brachylobus,  Benth. 

Cass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech),  St. 
Louis,  (Letterman). 

368.  Schrankia  uncinata,  Willd.  Sensitive  Briar 

Common  everywhere. 


ROSACEA. 

Rose  Family. 

369. 

Pmnus  Americana,  Marshall. 

Common. 

Wild  Plum. 

370. 

Ohicasa,  Michx. 

Chickasaw  Plum. 

Eastern,  Central  and  Southern, 

but  not  in  Northwest. 

871. 

Pennsylvanica,  L. 

Wild  Red  Cherry. 

A.dair,  (Broadhead),  Pike,  (Pech),  St.  Louis,  (Murt- 

feldt). 

372. 

pumila,  L. 

Missouri,  (Torr.  <k  Gray). 

Dwarf  Cherry. 

373. 

serotina,  Ehrh. 

Common  Northwest. 

Wild  Black  Cherry. 

374. 

Virginiana,  L. 

Common  everywhere. 

Choke  Cherry, 

876. 

umbellata.  Ell. 

Miller,  (Winick). 

876. 

Spirsea  Aruncus,  L 

Goat's  Beard. 

Pike,  (Pech),  St.  Louis,  (Lettermao),  Wright,  (Bush.X! 
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377.  betulifolia,  Pallas. 

Putnam,  (Swallow). 

378.  salicifolia,  L.  Meadow  Sweet- 

Boone,  (Tracy),  Greene,  (Shepard),  Jackson,  (Bush). 

379.  tomentosa,  L.  Steeple-Bash. 

Boone,  (Tracy),  Clark  and  Oooper,  (Swallow),  Harri- 
son, (Broadbead). 

380.  Neillla  opulifolia,  Benth  &  Hook.  Nine- Bark. 

Boone,  (Tracy),  Jackson,  (Bush),  Eastern  and  Southern 
Mo.,  (Broadbead). 

381.  GiUenia  stipulacea,  Nutt.  American  Ipecac. 

Boone,  (Tracy),  Pike,  (Pech),  Common  South  of  Mis- 
*  souri  river. 

882.  trifoliata,  Moench.  Bowman's  RooU 

St.  Louis  and  Iron,  (Letterman). 

383.  Bubus  Canadensis,  L.  Dewberry. 

Common  everywhere. 

384.  cuneifolius,  Pursb.  Sand  Blackberry. 

Pike,  (Pech). 

385.  occidentalis,  L.  Bfack  Haspberry. 

Common. 

886.  strigosus,  Michx.  Red  Raspberry. 

Common. 

887.  trivialis,  Michx.  Low  Bush  Blackberry. 

Common. 

388.  villosus,  Ait.  High  Blackberry. 

Common. 

389.  var.  frondosus,  Torr. 

Jackson,  (Bush). 

390.  Geuin  album,  Gmelin.  Avens. 

Common  in  dry  woods. 

391.  macropbyllum,  Willd. 

Nodaway,  (Broadbead). 

392.  rivale,  L.  Purple  Avens. 

Pike,  (Pech),  St.  Louis,  (Riehl). 

393.  triflorum,  Pursh.  Three-Flowered  Avens. 

(Watson  in  King's  6th  Report. 

394.  vernum,  Torr.  &  Gray. 

Common  in  Southeast. 

395.  Virginianum,  L. 

Jackson,  (Bush),  Pike  (Pech),  St.  Louis,  (Murtfeldt). 
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396.  FraCTd'ria  v#8CR,  L.  Strawberry. 

Greene,  (Shepard). 

397.  *    Virginian  a,  Ehrh.  Strawberry. 

Comnaon. 

398.  var.  lUinoensis,  Gray. 

Jackson,  (Bush),  Miller,  (Winick),  St  Louis,  (Murt- 
feldt).  Penis,  (McOluney). 

399.  Potentilla  argentea,  L.  Silvery  Oinque-foil. 

Greene,  (Shepard). 

400.  arp:uta,  Pursb. 

(Torrey  <k  Gray.) 

401.  millegrana,  Engelm. 

Jackson,  (Bush).  ^ 

402.  Canadensis,  L.  Five-finger. 

Common  everywhere. 

403.  var.  simplex,  T.  &  Gray. 

Boone,  (Tracy),  Greene,  (Shepard). 

404.  Norvegica,  L. 

Common. 

405.  paradoxa,  Nutt. 

Jackson,  (Bush),  St.  Louis,  (Letterman). 

406.  rivalis,  Nutt. 

Jackson,  (Bush). 

407.  var.  pentandra,  Watson. 

Jackson,  (Bush). 

408.  supina,  L. 

Jackson,  (Bush),  St.  Louis,  (Riehl). 

409.  Agrimonia  Eupatoria,  L.  Agrimony. 

Common  everywhere. 

410.  parviflora.  Ait.  Small-flowered  Agrimony. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt.) 

411.  Bosa  blanda.  Ait.  Early  Wild  Rose. 

Common. 

412.  Carolina,  L.  Swamp  Hose. 

Boone,  (Tracy),  Common  South  of  the  Missouri  river. 

413.  lucida,  Ehrh.  Dwarf  Wild  Rose. 

Common  everywhere. 

414.  nitida,  Wild. 

Jackson,  (Bush). 

415.  ruhiginosa^  L.  Sweet  Brier. 

Naturalized  in  Boone,  (Tracy). 
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416.  setigera,  Mlchx.  Olim  bing  Rose. 

Common.    Occasionally  found  with  very  doujble  flowen. 

417.  Pirus  angustifolia,  Ait.  Narrow-leaved  Crab  Apple. 

Jackson,  (Bush),  Mississippi,  (Galloway),  St.  Louis, 
(Tracy). 

418.  arbutifolia,  L.  Choke-Berry. 

Holt,  (Broadhead). 

419.  coronaria,  L.  Crab- Apple. 

Common  everywhere. 

420.  Crataegus  apiifolia,  Micbx.  Hawthorn. 

BuUer,  (Lettermau). 

421.  arborescens,  Ell. 

•  Mouth  of   Meramec  river,  (Letterman),    St.    Louis. 

(Engelmann), 

422.  coccinea,  L.  Scarlet-Fruited  Thorn. 

Common. 

423.  var.  viridis,  T.  &  G. 

Miller,  (Winick). 

424.  cordata,  Ait.  Washington  Thorn. 

Boone.  (Tracy),  St.  Charles,  (Broadhead). 

425.  Crus-galli,  L.  Cockspur  Thorn. 

Common. 

426.  flava,  Ait.  Summer  Haw. 

Boone,  (Tracy),  Putnam,  (Swallow). 

427.  Oxyacantka^  L.  English  Hawthorn. 

Boone,  (Tracy),  Montgomery,  (Broadhead). 

428.  spathulata.  Micbx. 

Boone,  (Tracy),  Miller,  (Winick),  St.  Charles,  (Broad- 
head). 

429.  subvillosa,  Schrad. 

Boone,  (Tracy),  Jackson,  (Bush),  St.  Louis,  (Letter- 
man). 

430.  tomentosa,  L.  Black  Thorn. 

Common  everywhere. 

431.  var.  pyrifolia,  Gray. 

Boone,  (Tracy),  Jackson,  (Bush).     ' 

432.  var.  punctata.  Gray. 

Boone,  (Tracy),  Jackson,  (Bush),  Pike,  (Pech). 

433.  Amelanchier  Canadensis,  Torr  &  Gray. 

Boone,  (Tracy),  Pike,  (Pech). 
Common  South  of  Missouri  river,  but  rare  North. 
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434.  var.  alnifolia,  Gray. 

Jackson,  (Bush). 
436.  var.  oblongifolia,  Gray. 

Greene,  (Shepard).   . 

SAXIFRAGACE^. 
Saxifrage  Family. 

436.  Saxifiraga  Forbesii,  Vasey. 

St.  Louis,  (Letterman). 

437.  Mitella  diphylla,  L.  Bishop's  Gap. 

Jefferson,  (Letterman),  St.  Louis,  (Kellogg). 

438.  Heuchera  Americana,  L.  Alum  Root. 

Marion,  (Broad  head). 

439.  .  hispida,  Pursh. 

Oass,(Broadhead),  Greene, (Shepard),  St.  Charles,  (Ege- 
ling). 

440.  villosa,  Michx. 

Pike,  (Pech),  St.  ^ouis,  (Murtfeldt). 

441.  Hydrangea  aborescens,  L.  Wild  Hydrangea. 

Missouri  River  bluffs,  (Broadhead),  Pike,  (Pech),  St. 
Louis,  (Tracy). 

442.  radiata,  Walt. 

Greene,  (Shepard). 

443.  Itea  Virginica,  L. 

Pike,  (Swallow). 

444.  Bibes  aureum.  Parsh.  Missouri  Ourrant. 

Common  in  rocky  woodlands. 

445.  Oynosbati,  L.  Gooseberry. 

Boone,  (Tracy),  Gasconade,  (Broadhead). 

446.  gracile,  Michx. 

"Independence  Co."  (Nuttall). 

447.  Totundifolium,  Michx.  Gooseberry. 

Common  everywhere. 

CRASSULACE^. 
Orpine  Family^ 

448.  Sedmn  acre^  L.  Mossy  Stone-crop. 

Gentry,  (Broadhead). 

449.  pulchellum,  Michx. 

Common. 
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450.  stenopetalum,  Parsh. 

Greene,  (Shepard). 

451.  Torreyi,  Dod. 

Soathwest,  (Broadhead). 

452.  Penthomm  sedoides,  L.  Ditch  Stone-crop. 

Common  in  wet  places. 

HAMAMELAOE^. 

Witch' Hazel  Family > 

453.  Hamamells  Yirginica.  Witch -Hazel. 

Iron,  (Letterman),  Only  Southeast,  (Broadhead). 

454.  liiquldambar  Styraciflua,  L.  Sweet  Oam. 

Common  Southeast. 

HALORAGEJE. 
Water- Milfoil  Family. 

455.  Myriophyllum  scabratum,  Michx. 

Jackson,  (Bush),  Pike,  (Pecb). 

MELASTOMACEiE. 

456.  Bhexia  Mariana,  L.  Deer  Grass. 

Mississippi,  (Tracy). 
467.  Viiginica,  L. 

St.  Louis,  (Geyer). 

LYTHRACEiE. 

Loosestrife  Family^ 

458.  Ammaniahumihs,  Michx. 

Cass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech). 

459.  latifolia,  L. 

Cass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech),  St. 
Louis,  (Murtfeldt). 

460.  Didiplis  linearis,  Raf. 

Greene,  (Bush). 

461.  Ouphea  viscosissima,  Jacq.  Clammy  Cuphea. 

Cass  and  Jackson,  (Broadhead),  Miller,  (Winick),  Mis- 
sissippi, (Galloway),  St.  Louis,  (Riehl). 
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462.  Ly thrum  alatum,  Pursh.  Loosestrife. 

Common. 

463.  Nessea  verticillata,  H.  6.  E.  Swamp  Loonestirfe. 

ONAGARAOE^. 
Evening  Primrose  Family^ 

464.  'Epilobinm  angustifolium,  L.  Great  Willow  Herb. 

Pemiscot,  (Swallow). 

465.  coloratura,  Muhl. 

Boone,  (Tracy),  Jackson,  (Bnsb),  Pike,  (Pecb). 

466.  JnssisBa  pilosa,  H.  B.  E. 

St.  Oharles,  (Egeling). 

467.  liUdwigia  alata,  £11.  False  Loosestrife. 

Jackson,  (Bosb). 

468.  alternifolia,  L.  Seed  Box. 

Pike,  (Pecb),  Common  Soutb  of  Mo.  River. 
469.^  linearis,  Walt. 

Pike,  (Pecb). 
470.  palnstris,  Ell.  Water  Parslane. 

Jackson,  (Busb),  St.  Louis,  (Riebl). 
47L  polycarpa.  Short  &  Peter. 

Jackson,  (Busb). 

472.  CBnothera  biennis,  L.  Evening  Primrose. 

Common  everywhere. 

473.  var.  grandiflora,  Lindl.  , 

(Watson,  in  Eing's  5tb  Report). 

474.  fruticosa,  var^ linearis,  Watson.  Sundrops. 

Jefferson,  (Tracy). 

475.  glauca,  Micbx. 

Webster,  (Swallow). 

476.  linifolia,  Nutt. 

Cass  and  Webster,   (Broadbead),   Franklin,  (Letter- 
man). 

477.  Missouriensis,  Sims. 

St.  Louis  and  Ozark  Mountain  region. 

478.  riparia,  Nutt. 

Mississippi,  (Galloway). 

479.  serrulata,  Nutt. 

Atcbison  &  Vernon,  (Broadbead). 
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480.  sinuata,  L. 

Clay  &  Jackson,  (Bush),  Pettis,  (McOlaney),  Pike, 
(Pech),  Vernon,  (Broadhead). 

481.  var.  minima,  Nutt. 

Jackson,  (Bush). 

482.  ypeciosa,  Nutt. 

Cass  &  Jackson,  (Broadhead). 

483.  Gaura  biennis,  L. 

Common. 

484.  filipes,  Spach. 

Pettis,  (McCluney). 
485  parviflora,  Dougl. 

Jackson,  (Bush). 

486.  Oircaea  Lntetiana,  L.  Enchanter's  Nightshade. 

Common. 

LOASACEuE. 

487.  Mentzelia  oligosperma,  Nutt. 

Not  rare  on  dry  plains. 

PASSIFLORACE^. 
Passion  Flower  Family. 

488.  Passiflora  incarnata,  L.  Passion  Flower. 

Mississippi,  (Tracy),  Pemiscot,  (Swallow). 

489.  ,    lutea,  L. 

Common  from  St.  Louis  South  and  West. 

CUCURBITAOE^. 
Oourd  Family, 

490.  Echinooystis  lobata,  Torr.  &  Gray.         Wild  Balsam  Apple. 

Common. 

491.  Sioyos  angulatus,  L.  Star  Cucumber. 

Common. 

CACTACEiE. 
Cactus  Family, 

492.  Opuntia  Missouriensis,  DC.  PricklyPear. 

Found  occasionally,  (Broadhead). 
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493.  Rafinesqnii,  Engelm. 

Greene,  (Sbepard),  Jackson,  (Bnsb). 

494.  valgaris.  Mill. 

St.  Lonis,  (Murlfeldt). 

FIOOIDE^. 

495.  Mollnso  verticillata,  L.  Oarpet  Weed. 

Boone,  (Tracy),  Jackson,   (Bush),   Pike,  (Pech),  St. 
Louis,  (Riehl). 

UMBELLIFER^. 

Parsley  Family, 

496.  Eryngium  prostratum,  Nutt 

Butler,  (Letterman). 

497.  yucceBlolium,  Michx.  Rattlesnake  Weed, 

Oommon. 

498.  Sanioula  Canadensis,  L.  Black  Snakeroot. 

Jackson,  (Bush),  Miller,  (Winick),  St.  Louis,  (Murt- 
feldt). 

499.  Marilandica,  L. 

Common. 

500.  Erigenia  bulbosa,  Nutt.  Harbinger  of  Spring. 

Common  in  woodlands. 

501.  Bupleurmn  rotundifolium^  L.  Through- wax. 

Southwest,  (Broadhead). 

502.  Cicuta  maculata,  L.  Musquash  Root. 

Common. 
603.    Siuin  cicuteafolium,  Gmel.  Water  Parsnip. 

Cass,  (Broadhead).  Jackson,  (Mann),  Pike,  (Pech). 
504.    Pimplnella  integerrima,  DO. 

Common. 
605.    Cryptotonia  Canadensis,  DC.  Honewort 

Cass, (Broadhead),  Jackson,  (Bush),  Pike,  (Pech). 
506.    Osmorrhiza  brevistylis,  D.  C.  Hairy  Sweet  Sicily. 

Pike,  (Pech),  St.  Louis,  (Letterman). 
607.  longistylis,  DC.  Smooth  Sweet  Sicily. 

Common  in  rich  woods. 
508.    Chserophyllum  procumbens.  Lam.  Chervil. 

Common. 
609.  Teinturieri,  Hook.  &  Arn. 

Jackson,  (Bush).  (^ooaI(> 
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Mock  Bishop* weed. 

Angelico. 

Meadow  Pardnip. 


Angelica. 
Great  Angelica. 


510.  Discopleura  Nuttallii,  DC. 

Common  everywhere. 

511.  liigrasticuin  actsaifolium,  Michx. 

St.  Louis,  (Letterman). 

512.  Thaspiam  anrenm,  Nutt. 

Common. 

513.  barbinode,  Nott. 

Boone,  (Tracy),  Cass,  (Broadhead),  Greene,  (Shepard). 

514.  trifoliatum,  Gray. 

,  Johnson  and  Madison,  (Broadhead). 

515.  var.  atroparpiireum,  T.  &  Gray. 

Jackson,  (Bash). 

516.  Angelica  Cartisii,  Buckl. 

Pike,  (Pech). 

517.  Archangelica  atropnrpnrea,  Hoffm. 

Jackson,  (Bush). 

518.  Gmelini,  DC. 

Pike,  (Pech). 

519.  hirsuta,  Torr  &  Gray. 

Greene,  (Shepard),  Iron,  (Letterman). 

520.  Peucedanmn  foeiniculaceom,  Natt. 

Cass,  (Broadhead),  Jackson,  (Bush). 

521.  Archemora  rigida,  D.  C. 

[Greene,  (Shepard). 

522.  Heraclemn  lanatum,  Michx. 

Cass,  Clinton  and  Linn,  (Broadhead). 

523.  Polytaenia  Nuttallii,  DC. 

Jackson,  (Bash). 

524.  Conioselenium  Canadense,  T.  (fe  G.  Hemlock  Parsley. 

Boone,  (Tracy),  Sullivan,  (Broadhead). 

525.  Dauous  Carota,  L.  Carrot. 

Occasionally  persistent  in  old  fields. 

526.  Pastiiiaca«a^im,L.  Parsnip. 

Occasionally  naturalized. 


Cowbane. 
Cow-Parsnip. 


ARALIACE^. 
Oinseng  Family^ 


527.  Aralia  nudicaulis,  L.  Wild  Sarsaparilla. 

Boone,  (Tracy),  Pike,  (Pech). 

528.  quinquefolia.  Gray.  Ginseng. 

Common  in  rich  woodlands. 
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529.  racemosa,  L.  Spikenard* 

Iron,  (Broadhead),  Pike,(Pech),  St.  Loai8,(Letterman.) 

530.  spinosa,  L.  Hercules'  Club. 

Becoming  common  South. 

CORNACE^. 
Dogwood  Family. 

531.  Oornus  asperifolia,  Michx.  Roagh-leaved  Dogwood. 

Common. 
632.  circinata,  L'Her.  Elonnd-leaved  Dogwood. 

Bluffs  of  Mhs.  and  M6^  Rivers  in  Eastern  part  of 
State. 

533.  florida,  L.  V  Flowering  Dogwood. 

Common,  except  Northwest. 

534.  paniculata,  L'Her.  Panicled  Cornel. 

Common. 

535.  sericea,  L.  Kinnikinnick. 

Common. 

536.  stolonifera,  Michx.  Red-osier  Dogwood, 

Johnson,  (Bush),  Mississippi,  (Galloway). 

537.  Nyssa  multiflora,  Wang.  Sour  Gum. 
,                                 Common  South. 

538.  uniflora,  Walt.  Large  Tupelo. 

Common  Southeast. 


CAPRIFOLIACE^. 
Honeysuckle  Family. 

539.  Sambuous  Canadensis,  L.  Common  Elder. 

Common  everywhere. 

540.  Yibamum  dentatum,  L.  Arrow  wood. 

Common. 

541.  lantanoides,  Michx.  Hobble-bush. 

Madison,  (Broadhead),  St.  Louis,  (Tracy). 

542.  Lentago,L.  Sheep-berry. 

Jackson,  Greene,  (Bush),  Miller,  (Winick),  St.  Louis, 
(Letterman). 

543.  Opulus,  L.  Cranberry- tree. 

St  Louis,  (Murtfeldl). 
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544.  prunifolium,  L.  Black  Haw. 

Not  found   west  of  Gentry   and   Buchanan,  (Broad- 
bead),  common  Eastward. 

545.  Trfosteum  perfoliatum,  L.  Fever- wort. 

Common. 

546.  angustifolium,  L.  Narrow-leaved  Fever- wort. 

Miller,  (Winick). 

547.  Smyphoricarpus  vulgaris,  Michx.  Buck-bash. 

Oommon  everywhere. 

548.  liOnicera  flava,  Sims.  Yellow  Honeysuckle. 

Oommon. 

549.  glauca,Hill. 

Buchanan,  (Broadhead),  Jackson,  (Bush). 

550.  grata,  Ait.  American  Woodbine. 

Daviess,  (Broadhead). 

551.  hirsuta,  Eaton.  Hairy  Honeysuckle. 

Ralls,  (Broadhead). 

552.  parvi flora,  Lam.  Small  Honeysuckle. 

Jackson,  (Bush),  Pike,  Pech),  Ralls,  (Broadhead). 
563.  sempervirene,  Ait.  Trumpet  Honeysuckle. 

Jackson,  (Bush). 


RUBIAOEuE. 
Madder  Family* 

554.  Houstonia  angustifolia,  Michx. 

Bates,  Butler,  (Broadhead),  Wright,  (Bush). 

555.  cserulea,  L.  Bluets. 

Clay,  (Broadhead). 

556.  minima,  Beck.  Small  Bluets. 

Pike,  (Pech),  St.  Louis,  (Geyer). 

557.  purpurea,  L.  Purple  Bluets. 

Sf.  Louis,  (Riehl),  common  Southwest,  (Broadhead). 

558.  var.  ciliolafa.  Gray. 

Greene,  (Shepard). 

559.  var.  longifolia,  Gray. 

Laclede,  (Broadhead),  (Miller,  (Winick),  St.  Louis, 
(Geyer). 
660.  var.  tenuifolia,  Gray. 

St.  Louis,  (Murtfeldt). 
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561.  Oldenlandia  glomerata,  Michx. 

Greene,  (Shepard),  Pike,  (Pech). 

562.  Cephalanthus  occidentalism  L.  Button  Bush. 

Common  along:  streams. 
663.    Diodia  Virginana,  L.  Button  Weed. 

Mississippi,  (Galloway). 
564.  teres,  Wait. 

Common  Southward. 
665.    Galium  Aparine,  L.  Goose  Grass. 

Common  everywhere. 
566.  asprellum,  Michx.  Rough  Bedstraw. 

Cass,  (Broadhead),  St.  Louis,  (Riehl). 
667.  Arkansanum,  Gray. 

(Engelmann). 

568.  circaszans,  Michx.  Wild  Licorice. 

Boone,  (Tracy),  Jackson,  (Bush),  St.  Louis,  (Riehl). 

569.  concinnum,  T.  &  Gray. 

Common. 

570.  latifolium,  Michx. 

Boone,  (Tracy,)  Greene.  (Bush). 
57L  pilosum,  Ait. 

Pike,  (Pech). 

572.  trifidum,  L.  Small  Bedstraw. 

Cass,  (Broadhead),  Jackson,  (Bush),  St.  Louis,  (Riehl). 

573.  triftorum,  Michx.  Sweet-scented  Bedstraw. 

Jackson,  (Bush),  Pike,  (Pech),  St.  Louis,  (Murtfeldt). 

574.  virgatpm,  Nutt. 

Iron,  Jefferson,  St  Louis,  Washington,  (Letterman). 

VALERIANACE^. 

575.  Valeriana  pauciflora,  Michx.  Valerian^ 

(Gray  in  Flora  of  N.  A.) 

576.  Yalerianella  radiata,  Michx.  Corn  Salad. 

Bates  (Broadhead),  Boone,  (Tracy),  Jacksoii,  (Bush). 

577.  stenocarpa,  Krok. 

Jackson,  (Bush). 

578.  chenopodifolia,  DC. 

Boone,  (Galloway). 
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DIPSACE^. 

Teasel  Family. 

579.  Dipsacus  sylvestris,  Mill.  Wild  TeaseL 

Franklin,  St.  Louis,  (Letterman),  Greene,  (Shepard). 

COMPOSITyE. 
Sunflower  Family. 

580.  Elephantopus  Carolinianus,  Willd.  Elephant's  FooU 

Boone,  (Tracy),  Jackson,  (BashX  Pike,  (Pech),  St. 
Louis,  (Letterman). 

581.  Vernonla  Arkansana,  D^.  Ironweed. 

Oommon  Southward. 

582.  altissima,  Nutt. 

Cass,  Pettis,  (Broadhead),  JacksoD,  (Bush). 

583.  Baldwinii,  Torn 

Eastern  Mo.,  (Gray). 

584.  fasciculata,  Micbx. 

Jackson,  (Bush),  Pike,  (Pech),  St.  Louis,  (Murtfeldt). 

585.  Noveboracensis,  Willd. 

Common. 
686.  var,  latifolia.  Gray, 

.Greene  and  Jackson,  (Bush). 

587.  Eapatorium  ageratoides,  L.  White  Snake-root. 

Common. 

588.  altissimum,  L. 

Common. 

589.  aromaticum  L. 

Jackson,  rare,  (Bush),  Pettis,  (McCluney). 

590.  coelestinum,  L. 

Pike,  (Pech),  St.  Louis,  (Tracy),  Southern  Mo., (Broad- 
head). 
591«  perioliatum,  L.  Thoroughwort. 

Common  everywhere. 

592.  var.  cuneatum,  Eng. 

Eastern  Mo.,  (Engelmann). 

593.  purpureum,  L.  Joe-Pye  Weed. 

Common. 
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594.  serotinum,  Michx. 

Jackson,  (Bush),  Pettis,  (McOluney),  Pike,  (Pech), 
St.  Louis,  (Murtfeldt). 
^95.  sessilifolium,  L.  Upland  Boneset. 

Boone,  (Galloway),  Wright,  (Bush). 

596.  Knhnia  eupatorioides,  L. 

Oass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech),  St. 
Francois,  (Galloway). 

597.  liiatris  cylindracea,  Michx.  Blazing  Star. 

Common. 

598.  elegans,  Willd. 

Boone,  (Galloway),  Nodaway,  Pike,  Ralls,  (Broadhead). 
^99.  graminifolia,  Pursh.  var.  dubia,  Gray. 

Pike,  (Pech). 
600.  punctata,  Hook. 

•  Jackson,  (Bush). 

€01.  pycnostachya.  Michx. 

Audrain,  (Tracy),  Cass,  (Broadhead),  Jackson,  (Bash). 
Petlis,  (McClaney),  St.  Louis,  (Murtfeldt). 
"602.  scariosa,  Willd. 

Common  everywhere. 
€03.  spicata,  Willd. 

Jackson,  (Mann). 
€0*.  squarrosa,  Willd. 

Common. 
605.    Aphiachyris  dracunculoides,  Nutt. 

Common  Westward,  (Broadhead). 
€06.    Orlndella  lanceolata,  Nutt. 

Wright,  (Bush). 
€07.  squarrosa,  Dunal. 

In  a  few  Southwestern  counties. 
€08.  var.  nuda.  Gray. 

St.  Louis,  (Gray  in  Flora  of  N.  A). 
€09.    Aplopappns  ciliatus,  DC. 

(Gray  in  Flora  of  N.  A). 
€10.    Solidago  bicolor,  L.  Golden  Rod. 

Boone,  (Galloway). 
611.  var.  concolor,  Torr.  &  Gray. 

Wright,  (Bush). 
€12.  Canadensis,  L. 

Common. 
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613. 

var.  scabra,  Torn  &  Gray. 

Jackson,  (Bush). 

614. 

Drummondii,  Torr.  &  Gray. 

Boone,  (Tracj)  St.  Louis,  (Drummond). 

615. 

Gattingeri,  Chapm. 

St.  Louis,  (Letterman),  Wright,  (Bush). 

616. 

lanceolate,  L. 

Jackson,  (Bush). 

617. 

latifolia,  L. 

Pike,  (Pech),  St  Louis,  (Letterman). 

618. 

Missouriensis,  Nutt. 

Common  on  dry  prairies. 

619. 

nemoralis.  Ait. 

Boone,  (Galloway),  Jackson,  (Bush), St.  Louis,  (Murt- 

feldt). 

620. 

patula,  Muhl. 

(Gray  in  Flora  N.  A). 

621. 

petiolaris,  Ait. 

Greene.  (Shepard),  Wright,  (Bush). 

622. 

puberula,  Nutt. 

Butler,  (Letterman). 

623. 

radula,  Nutt. 

Jackson,  (Bush). 

624. 

Riddellii,  Frank. 

St.  Oharles,  (Egeling),  St.  Louis,  (Engelmann).. 

625. 

rigida,  L. 

Common. 

626. 

rupestris,  Raf. 

Jackson,  (Bush)^ 

627. 

serotina,  Ait. 

Jackson,  (Bush),  St»  Louis,  (Murtfeldt). 

628. 

var.  gigantea,  Gray. 

Oass,  (Broadhead),  Jackson,  (Bush),  Pike,  (Pech)- 

629. 

Shortii,  Torr.  &  Gray. 

Wright,  (Bush). 

630. 

speciosa,  Nutt. 

Common  Westward. 

631. 

var.  rigidiuscula,  Torr.  &  Gray. 

Jackson,  (Bush),  St.  Louis,  (Engelmann). 

632. 

tenuifolia,  Pursb. 

Common  Westward. 

Digitized  by  VjOOQ IC 


CATALOGUE.  437 


633.  ulmifolia,  Muhl. 

Boone,  (Tracy),  Jacksbn,  (Bush),  Pike,  (Pech). 

634.  Chaetopappa  asteroides,  DC. 

I      (Gray  in  Flora  N.  A.) 

635.  Boltonia  asteroides,  L'Her. 

Jackson,  (Bush),  Pike,  (Pech). 
•636.  var.  decurrens,  Engelm. 

St.  Louis,  (Eggert). 
637.  latisquama,  Gray. 

Caes,  (Broadhead),  Jackson,    (Parry),  Pettis,  (Mc- 
Oluney. 
-638.    Aster  anomalus,  Engelm. 

St.  Louis,  (Engelmann),  Wright,  (Bush). 
639.  azureus,  Lindi. 

Oonamon. 
•640.  cordifolius,  L. 

Boone,  (Tracy),  Cass,  (Broadhead),  Pike,  (Pech). 
^1.  difiusus.  Ait. 

Case,  (Broadhead).  Pike,  (Pech). 

642.  Drumiaondii,  Lindi. 

Ja#k8on,  (Bush),  St.  Louis,  (Torr.  &  Gray.) 

643.  ericoides,  L. 

Jackson  and  Wright,  (Bush),  St.  Louis,  (Tracy). 

644.  var.  villosus,  T.  &.  Q. 

(Gray  in  Flora,  N.  A:)* 
€45.  grandiflorus,  L. 

Pike,  (Pech). 
646.  jnnceus.  Ait. 

Greene,  (Shepard). 
•647.    ■' "'         laevis,  L. 

Common. 
•648.  linariifolius,  L. 

Wright,  (Bush). 

649.  longifolius.  Lam. 

St.  Louis,  (Murtfeldt). 

650.  multiflorus,  Ait. 

Common. 
€51.  Nov«-Angli8B,  L. 

Common. 
€52.  olongifolius,  Nutt. 

Cass,  (Broadhead),  Jackson,  (Bush), 
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653.  paladoeus.  Ait. 

(Gray  m  Flora,  N.  A.) 

664.  patens,  Ait. 

Greene,  (Shepard),  Wright,  (Bash). 

665.  paniculatup,  Lam. 

Cass,  (Broadhead),  Jackson,  (Bush). 

666.  ptarmicoides,  T.  &  Gray. 

Common  Southward. 

657.  reclicalatus,  Pursh. 

Cass  and  Jackson,  (Broadhead.) 

658.  sagittifolius,  Willd. 

Greene,  (Shepard),  St.  Louis,  (Drummond).^ 
669.  salicifolius,  Ait. 

Cass,  (Broadhead),  Jackson,  (Bush). 

660.  var.  subasper. 

St.  Louis,  (Drummond). 

661.  sericeus,  Vent. 

Common. 

662.  Shortii,  Boot. 

Pike,  (Pech.) 

663.  tenuifolius,  L. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 

664.  Tradescanti,  L. 

Boone,  (Galloway),  Jackson,  (Bush). 
C65.  turbinellus,  Lindl. 

Common  everywhere. 

666.  undulatus,  L. 

Boone,  (Galloway). 

667.  Erlgeron  annuus,  Pers.  Fleabane. 

Common  everywhere.  A 

668.  bellidifolius,  Muhl. 

Common. 

669.  Canadensis,  L. 

Common. 

670.  divaricatus,  Michx. 

Common. 

671.  glabellus,  Nutt. 

** Missouri,"  (Nuttall). 
•672.  Philadelphicus,  L. 

Common  everywhere. 
673.  strigosus,  Muhl. 

Common. 
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Leaf  Cup. 


674.  Pluchea  camphorata,  DO.  Salt-marsh  Fleabane. 

St.  Louis,  (Murtfeldt). 

675.  Antennaria  plantagiDifnIia,  Hook.  Everlasting. 

Common. 

676.  Gnaphalimn  decurrens,  Ives.  Everlasting. 

Boone,  (Galloway). 

677.  polycephalum,  Michx. 

Boone,  (Tracy),  Green  and  Jackson,  (Bush),  Pettis, 
(McCluney),  St.  Louis,  (Riehl). 

678.  purpureum,  L.  Purple  Cudweed. 

St.  Louia,  (Riehl). 

679.  Inula  Selenium^  L. 

Boone,  (Tracy),  Jackson,  (Bush). 

680.  Folymnia  Canadensis,  L. 

Pike,  (Pech),  St.  Louis,  (Letterman). 
68!.  var.  radiata.  Gray. 

Jackson,  (Mann). 

682.  Uvedalia,  L. 

Butler  and  St.  Louis,  (Letterman.) 

683.  Silphiam  integrifolium,  Michx. 

Common. 

684.  laciniatum,  L. 

Common  on  dry  prairies. 

685.  perfoliatum,  L. 

Common. 

686.  ^         terebinthinaceum,  L. 

Common  on  wet  prairies. 

687.  Berlandiera  Texana,  DC. 

Southwest  Missouri,  (Gray). 

688.  tomentosa,  T.  &  Gray. 

(Gray  in  Flora,  N.  A.) 

689.  Parthenlmn  integrifolium,  L. 

Common. 

690.  ciliata,  Willd.      •  Hairy  Marsh  Elder. 

Greene,  Jackson,  (Bush),  Pike,  (Pech). 

691.  frutescens,  L. 

Boone,  (Galloway). 
692*  xanthiifolia,  Nutt.  Marsh  Elder. 

Common. 
693.    Ambrosia  bidentata,  Michx.  Ragweed. 

Cass,  (Broadhead),  Greene,  (Shepard),  Iron,  (Letter- 
man). 
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694.  trifida,  L.  Great  Ragweed. 

Common  everywhere. 

695.  var  integrifolia,  T.  &  G. 

JacksoD,(Bush). 

696.  artemisiaifolia,  L.  Bitterweed. 

Oommon. 

697.  psilostachya,  DO. 

Oommon  Southward. 

698.  Xanthium  Oanadense,  Mill.  Oocklebnr. 

Oommon  everywhere. 

699.  var.  echinatum,  Gray. 

Boone,  (Tracy),  Cass,  (Broadhead),  Jackson,  (Bush). 

700.  spinosum^  L. 

Perry,  (Demetrio). 

701.  Hellopsls  laevis,  Pers.  Ox  eye. 

Miller,  (Winick),  St.  Louis,  (Tracy). 

702.  gracilie,  Nutt. 

Wright,  (Bush). 

703.  scabra,  Dunal. 

Jackson,  (Bush). 

704.  Eclipta  alba,  Hasskarl. 

Jackson,  (Bush),  Pettis,  (McOluney),  Pike,  (Pech), 
St.  Louis,  (Riehl). 

705.  Echinacea  angustifolia,  DO.  Purple  Oone-Flower. 

Oommon  everywhere. 

706.  purpurea,  Moench. 

Oommon. 

707.  Budbeckia  bicolor,  Nutt.  Oone-FIower. 

Wright,  (Bush). 

708.  fulgida,  Ait. 

Oommon. 

709.  hirta,  L. 

Oommon. 

710.  laciniata,  L. 

Oommon  everywhere. 

711.  speciosa.  Wend. 

Jackson,    (Bush),     Pettis,    (McOluney),    St.    Louis, 
(Riehl). 

712.  subtomentosa,  Pursh. 

Jackson,  (Bush),  Pike,  (Pech). 

713.  triloba,  L. 

Oommon. 


Digitized  by  VJ.OOQ IC 


CATALOGUE.  441 


714.  Lepachys  pinnata,  Torr.  &  Gray. 

Ca88,  (Broadbead),  Jackson,  (Busb)^  Pike,  (Pecb). 

715.  Helianthus  angustifolius,  L  Sunflower. 

Ralls,  Vernon,  (Broadbead  ) 

716.  annuu8j  L.  Common  Sunflower. 

Very  common  West,  and  becoming  so  East. 

717.  decapetalus,  L. 

Pike,  (Pecb). 

718.  divaricatus,  L. 

St.  Louis,  (Riehl). 

719.  doronicoides.  Lam. 

Common  westward. 

720.  gigantens,  L. 

Pettis,  (McCluney),  Pike,  (Pecb),  St.  Louis,  (Engel- 
mann). 

721.  grosse-serratus,  Martins. 

Common. 

722.  hirsutus,  Raf. 

Cass,  (Broadbead),  Jackson,  (Mann). 

723.  laetiflorus,  Pers. 

Cass,  (Broadbead),  Pettis,  (McCluney),  St.  Louis, 
(Murtfeldt). 

724.  Maximiliani,  Schrad. 

Wrigbt,  (Bush). 

725.  mollis,  Lam. 

Common. 

776.  occidentals.  Riddel),. 

(Gray  in  Flora  of  N.  A.) 

777.  orgyalis,  D.  C. 

Vernon,  (Broadbead). 

778.  petiolaris,  Nutt. 

Jackson,  (Bush). 

779.  rigidus,  Desf. 

Common. 

780.  strumosus,  L. 

Jackson,  (Bush). 

781.  tracheliifolius,  Willd. 

(Jackson,  (Bush). 

782.  tuherosua^  L.  Artichoke. 

Occasionally  escaped. 

783.  var.  subcanescens.  Gray. 

St.  Louis,  (Engelmann).  ■  , 

Digitized  by  VnOOQ IC 


442  MISSOURI  AGRICULTURAL  REPORT. 

78i.    Yerbesina  helianthoides,  Mx.  Orownbeard. 

Common  everywhere. 

785.  Virginica,  L. 

Iron,  (Letter man). 

786.  Actinomeris  squarrosa,  Nutt. 

Jackson,  (Bush),  Pettis,  (McOluney),  Pike,  (Pech),   St. 
Louis^  (Martfeldt). 

787.  alba,  T.  &  G. 

.  Perry.  (Demetrio). 

788.  Coreopsis  aristosa,  Michx.  Tick-seed 

Common. 

789.  var.  mutica.  Gray. 

Jackson,  (Bush). 

790.  auriculata,  L. 

Greene,  (Shepard),  Pettis,   (McOluney),    St.  Loais^ 
(Riehl). 

791.  discoida,  Torr  &  Gray. 

Pike,  (Pech). 

792.  gladiata,  Walt. 

Newton,  (Broadhead). 

793.  grandiflora,  Nutt. 

Common  Southwest. 

794.  involucrata,  Nutt. 

Greene,  Jackson,  (Bush). 
.  795.  lanceolata,  L. 

Greene,  Wright,  (Bush),  St.  Louis,  (Letterman)^ 

796.  palmata,  Nutt. 

Common. 

797.  pubescens,  £11. 

(Gray  in  Flora  of  N.  A.) 

798.  senifolia,  Michx. 

St.  Louis,  (Drummond). 

799.  tinctoria,  Nutt 

Common  about  old  gardens. 

800.  trichosperma,  Michx.  Tick-seed  Sunflower. 

Boone,  (Tracy),  Pike,  (Pech). 

801.  tripteris,  L.  Tall  Coreopsis. 

Cassy  (Broadhead),  Jackson,  (Bush),  Lewis,  (Egeling). 

802.  verticillata,  L. 

Lewis,  (Egeling),  Pettis,  (McCluney). 

803.  Bldens  Beckii,  Torr.  Water  Marigold. 

St.  Louie,  (Beck). 
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804.  bipiunata,  L.  Spanish  Needles. 

Common  everywhere. 

805.  cernua,  L.  Small  Bur-Marigold. 

Common. 

806.  chrysanthemoideF,  Mx  Large  Bar-Marigolds 

Jackson,  (Bush),  Pike,  (Pech). 

807.  connata,Muhl.  Swamp  Beggar-ticks^ 

Common  everywhere. 

808.  frondosa,  L.  Common  Beggar-tick?.. 

^  Common  everywhere. 

809.  Hymenopappus  tenuii'olius,  Pursh. 

(Watson  in  King's  5lh  Report).  ' 

810.  Helenium  autumnale,  L.  Sneeze-weed. 

Common. 

811.  nudiflorum,  Nutt. 

Pike,  (Pech),  St.  Louis,  (Letterman). 

812.  tenuifolium,  Nutt. 

Jackson,  (Bush).    Migrating  toward  St.  Louis  along: 
LM.R.R.,  (Letterman). 

813.  Gaillardia  aristata,  Pursh. 

(GrayinFloraof  N.  A). 

814.  pinnatifida,  Torr. 

(Gray  in  Flora  of  N.  A.). 

815.  Dysodia  chrysanthemoides,  Lag.  Fetid  Marigold.. 

Common. 

816.  Anthemis  arvensis^  L.  Chamomile. 

Waste  places,  St.  Louis,  (Murtfeldt). 

817.  Cotula^  L.  May-weed^ 

Along  roadsides  everywhere. 

818.  Achillea  Millefolium,  L.  MilfoiL 

Common  everywherer,  and  becoming  a  troublesome 
weed  Westward, 

819.  Matricaria  discoidea,  DC.  Wild  Chamomile. 

St.  Louis,  (Engelmann). 

820.  Chrysanthemum  Leucanthemum^  L.  Ox-eye  Daisy. 

Boone,  (Galloway),  JacRson  and  Randolph,  (Bush)^ 
Pettis,  (McCluney),St.  Louis,  (Murtfeldt). 

82 1 .  Tanacetum  vulgar e^  L.  Tansy . 

Common  in  old  gardens. 

822.  Artemisia  annua,  L.  Wormwood. 

Jackson,  (Bush). 

823.  biennis,  Wild.  Biennial  Wormwood. 

Jackson,  (Bnsh),  St.  Louis,  (Riehl)^.g.^.^^^^^l^QOgle 
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824.  Canadensis,  Michx. 

Pike,  (Pech). 

825.  caudata,  Michx. 

(Torrey  &  Gray). 

826.  dracunculoidep,  Pursh. 

Jackson,  (Bush),  St.  Louis,  (Engelmann) 

827.  frigida,  Wild. 

(Torrey  &  Gray), 

828.  Ludoviciana,  Nutt. 

Oommon. 

829.  ^  vulgarisy  L. 

Common  westward. 

830.  Seneclo  aureus,  L. 

Common  everywhere. 

831.  var.    Balsamita,  T.  &  G. 

Jackson,  (Bush). 

832.  lobatus,  Pers. 

Common. 

833.  tomentosus,  Mx. 

Pike,  (Pech). 

834.  vulgaris,  L. 

Boone.  (Tracy). 

835.  Cacalia  atriplicifolia,  L 

Common  in  damp  woods. 
'S36.  reniformis,  Muhl.  Great  Indian  Plantain 

Boone,  (Tracy). 
^37.  suaveolens,  L.  Indian  Plantaia 

Pike,  (Pech). 

^38.  tubrosa,  Nutt.  Tuberous  Indian  Plantain. 

Common. 

«39.    Erechthites  hieracifolia,  Raf. 

Common. 

«40.    Artinm  Lappa,  L. 

Common  in  rich  ground 

S41.    Cnicus  altissimus,  Willd. 

Common. 

842.  var.  discolor.  Gray. 

Jackson  (Bu'feh). 

€43.  arvensis^  Hoff. 

Very  rare,  but  has  been  found  in  Cass,  Jackson  and 
one  or  two  other  counties.  *    r^r^^ir^ 
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Dwarf  DandelioD.. 

Cichory. 

Canada  Hawkweed. 

Hairy  Hawkweed. 


844.  lanceolatua^RoS.  Common  Thistle. 

Common. 

845.  Virginianus,  Pursh. 

Greene,  (Shepard). 

846.  Apogon  humilis,  Ell. 

Bates,  Cass,  (Broadhead). 

847.  Krigia  Virginica,  Willd. 

Common  Eastward. 

84?.  Dandelion,  Nutt. 

St.  Louis,  (Engelmann). 

849.  Cichorium  Intyhua, 

Greene,  (Shepard). 

850.  Hieracium  Canadense,  Michx. 

Cass,  (Broadhead). 

851.  Gronovii,  L. 

Pike,  (Pech),  Wright,  (Bash). 

852.  longipilum,  Torn  Long-bearded  Hawkweed 

Greene  and  Jackson,  (Bush). 

853.  scabrum,  Michx.  Rough  Hawkweed 

Wright,  (Bush). 

854.  Preaanthes  aspera,  Mx. 

Common. 

355.  altissima,  L, 

Wright,  (Bush). 

856.  racemosa,  Mx. 

Greene,  (Shepard). 

857.  crepidinea,  Mx. 

Pike,  (Pech),  St.  Louis,  (Riehl) 

858.  Troximon  cuspidatum,  Pursh. 

Common. 

859.  Taraxacum  officinale,  Weber. 

Common  everywhere. 

860.  Pyrrhopappus  Carolinianus^  DC,  False  Dandelion 

Greene,  (Shepard),    Madison,  (Broadhead)^   Missis 
sippi,  (Galloway). 

861.  scaposus,  DC. 

Bates  And  Vernon,  (Broadhead). 


Rattlesnake  Root. 
Tall  White  Lettuce* 


Dandelion* 
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862.  Lactaca  scariola^  L.  Prickly  Leltoce. 

Jackson,  (Bush)  "Thoroughly  naturalized  in  St 
Louis  during  the  last  eight  years,  and  has  now 
taken  to  the  woods,"— (Lett erman.) 

863.  Canadensis,  L. 

Common. 

864.  integrifolia^  T.  &  G. 

Boone,  (Tracy),  Jackson, (Bush),  St  Louis.  (\Iartfeldt). 

865.  hirsuta,  Muhl. 

Jackson,  (Bush). 

^66.  Ludoviciana,  DC. 

Jackson,  (Bush). 

867.  Floridana,  Gse-tn. 

Common  along  old  fences. 

868.  acuminata,  Gray. 

Jackson,  (Bash),  St  Louis,  Murtfeldt. 

869.  Sonchus  oleraceua,  L.  Sow  thistle. 

Common. 
€70.  a%per^  Vill.  Spiny-leaved  Sow-thistle. 

Common  everywhere. 
871.  arvensis^  L.  Field  Sow-thistle. 

Boone,  (Galloway). 

LOBELIACE^. 

Lobelia  Family > 

•872.    Lobelia  cardinalis,  L.  Cardinal  Flower. 

All  parts,  but  becoming  rare. 

873.  inflata,  L  Indian  Tobacco. 

Boone,  (Tracy),  Jackson,  (Bush),  Pettis,  (McCluney), 
Pike  (Pech),  St.  Louis,  (Murtfeldt). 

874.  Kalmii,  L. 

Knox,  (Broadhead). 

875.  leptoatachys,  A.  DC. 

Common. 

876.  puberula,  Michx. 

St.  Louis,  (Tracy). 

877.  spicata.  Lam. 

Common. 

878.  syphilitica,  L  Blue  Lobelia. 

Common  everywhere. 
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879. 
^80. 
■S8U 


Venus'  Looking  glass. 
Tall  Bell-flower. 


«83. 
684. 
585. 
«86. 
887. 
^88. 
889. 
890. 
^91. 
892. 
893. 


OAMPANOLACE^. 

Campanula  Family. 

Specularia  leptocarpa,  Graj'. 

Common  Westward. 
perfoJiata,  A.  DO. 

Common  everywhere. 
Campanula  Americana,  L. 

Common. 

ERIOACEJE. 

Heath  Family. 


Gaylussacia  reeinosa,  T.  &  G. 

Miller,  (Winick). 
dumosa,  T.  &  G. 

Newton,  (Broadhead). 
Yaccininm  arboreum,  Marshall. 

Common  South  and  Southeast. 
corymbo8um,L.  Swamp  Blueberry. 

Qreene,  (Shepard),  Iron,  (Broadhead). 
Pennsylvanicum,  Lam.  Dwarf  Blueberry. 

Common  Souiheast. 
stamineum,  L.  Deerberry. 

Iron,  (Letterman). 
vacillans,  Solander.  Low  Blueberry. 

Boone,  Howard.  Greene  and  Southeast. 


Black  Huckleberry. 

Dwarf  Huckleberry. 

FarkleJberry. 


Arctostaphylos  Uva-ursi,  Spreng. 

Southeast,  (Broadhead). 
Leucothoe  racemosa,  Gray. 

Madison,  (Broadhead). 
Rhododendron  nudiflorum,  Torr. 

Madison,  (Broadhead). 
Schweinitzia  odorata,  Ell. 

St.  Louis,  (Murlfeldi). 
Monotropa  uniflora,  L. 


Bear  berry. 

Purple  Azalea. 

Sweet  Pinesap. 

Indian  Pipe. 
Common  from  Pike,  Boone  and  <Packson  Southward. 
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PRIMULACEJE. 

Primrose  Family. 

891.    Dodecatheon  Meadia,  L.  Shooting  Star. 

Common. 
895.    Androsace  Occident  alip,  Pursh. 

Franklin,  St.   Louie,  (Letterman),  Jackson,   (BashX 
Pike,  (Pech). 
89S.    Steironema  ciliatum,  Raf.  Loosestrife. 

Common 

897.  lanceolatum.  Gray. 

Cass,  (Broadhead),  S(.  Louis.  (Riehl). 

898.  var.  hybridum.  Gra}^^ 

Jackson,  Randolph,  (Bush),  Miller,  (Winick). 
/  899.  longifolium,  Gray. 

Boone,  (Tracy),  Greene,  (Shepard),  Madison,  (Broad- 
head). 

900.  Lysimachia  slricta,  Ait. 

St.  Louis,  (Murtfeldl). 

901.  nummularia^  L.  Moneywort. 

Escaped  from  gardens  in  damp  ground. 

902.  Anagallis  arvenaia,  L.  Pimpernel 

Jackson,  (Bush),  St.  Louis, (Murtfeldt). 

903.  Samolus  Valerandi,  L.  Water  Pimpernel. 

Pike,  (Pech). 

904.  var.  Americanus,  Gray. 

Greene,  (Bush),  St.  Louis  and  Southeast,  (Letterman). 

SAPOTACEJE. 

Sapodilla  Family. 

905.  Biimelia  lanuginosa,  Pers.  Bumelia. 

Occasionally  from  Missouri  River  bluffs  Southward. 
908.  lycioides,  Goertn.  ^Southern  Buckthorn. 

St.  Louis  and  Southward,  (Lettermau )• 
907.  tenax,Willd. 

Miller,  (Winick). 
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EBENACEiE. 

Ebony  Family* 

908.  Diospyros  Virginiana,  L.  Persimmon. 

Common  except  Northwest* 

OLEAOEjE. 
A%h  Family* 

909.  Fraxinus  Americana,  L.  White  Ash. 

The  most  common  species. 

910.  pubescens,  Lam*  Bed  Ash^ 

Jackson,  (Bash),  Saline,  ((ialloway). 

911.  quadrangulata,  Michx.  Bine  Ash. 

Oommon  Eastward  from  Ohariton,  Howard  and  Greene. 

912.  sambucifolia,  Lam.  Black  Ash. 

Boone,  (Galloway),  Callaway  and  Cedar,  (Broadhead). 
918.  viridis,  Michx.  f.  Green  Ash* 

Boone,  (Galloway),  Jackson,  (Bosh),  Ralls,  (Broad- 
head). 

914.  Forestiera  acuminata,  Poir. 

Pike,  (Pech),  Bank  of  Mississippi  at  mouth  of  Mera- 
mec  Riveir,  (Letterman). 

915.  Chionanthus  Virginica,  L.  White  Fringe. 

Mississippi,  (Galloway). 

APOCYNACE^. 

Dogbane  Family. 

916.  Amsonia  Tabernadmontana,  Walt. 

Common. 

917.  Apocynum  androsaemifolium,  L. 

Boone,  (Galloway),  Greene,  (Shepard),  Jackson,  (Bush), 
St.  Louis,  (Murtfeldt). 

918.  cannabinum,  L.  Indian  Hemp. 

Common  everywhere. 

919.  var.  hypericifolinm,Gray. 

Pike,  (Pech),  Putnam,  (Swallow). 

A  B  --  29  Digitized  by  GoOglC 
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ASOLEPIADAOE^. 

Milkweed  Family. 

920.  Anantherix  connivens,  Gray. 

Franklin  &  St.  Loois,  (Letterman),  Miller,  (Winick). 

921.  Ascleplodora  viridis,  Gray. 

Jackson,  (Bush).  ^ 

922.  AMleplasOornati,'Decai8ne.  Silkweed. 

Oommon  everywhere. 

923.  incarnata,  L.  Swamp  Milkweed 

Oommon. 

924.  Meadii,  Torr. 

Oass,  (Broadbead),  Jackson,  (Bash)^  Putnam,  (Swal- 
low). 

925.  obtusifolia,  Michx. 

Oass,  (Broadhead),  Jackson,  (Bosh). 

926.  pauperonla,  Michx. 

Gentry,  (Swallow). 

927.  perennis,  Walt. 

Mississippi,  (Galloway). 

928.  phytolaccoides,  Pursh.  Poke  Milkweed. 

Iron,  (Broadhead). 

929.  purpurascens,  L.  Purple  Milkweed. 

Oommon. 

930.  quadrifolia,  Jacq.  Four-leaved  Milkweed. 

Oommon. 

931.  rubra,  L.  Red  Milkweed. 

Boone,  (Galloway),  St.  Louis,  (Murtfeldt). 

932.  SuUivantii,  Engelm. 

Oass  &  Daviess,  (Broadhead),  Jackson,  (Bush). 

933.  tuberosa,  L.  Pleurisy  Root 

Oommon  everywhere. 

934.  variegata,  L. 

Boone,  (Galloway). 

935.  verticillata,  L.  Whorled  Milkweed. 

Oommon. 

936.  viridula,  Ohapm. 

Miller,  (Winick). 

937.  Acerates  lanuginosa.    Decaisne.  Green  Milkweed. 

White  River,  (Nuttall). 

938.  longifolia,  Ell.  C"r^r^n]o 

^  Digitized  by  VjOOQIv: 
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939.  viridiflora.  Ell. 

Caes,  (Brbadhead),  JacksoD,  (Bush),  Pike,  (Pech). 

940.  var.  lanceolata,  Gray. 

Jackson,  (Bush). 

941.  var.  linearis.  Gray. 

Jackson,  (Bush). 

942.  Enslenla  a]bida,.Nutt. 

Jackson,   (Bush),    Lawrence,   (Swallow),    St.    Louis, 
(Murtfeldt). 
943^.    Tincetoxlcnin  nigrum^  MoBnch. 
«  Jackson,  (Tracy). 

944.  Oonolobus  Oarolinensis,  R.  Br. 

Franklin,  Iron  and  St  Louis,  (Letterman). 

945.  l»vis,  Michx.  var*  macrophyllus,  Gray. 

Greerite,  (Shepard). 

946.  obliquus,  R.  Br. 

Madison,  (Broadhead). 

LOGANIAOEiE. 
Logania  Family, 

947.  Splgella  Marilandica,  L.  Pink  Root. 

Madison,  (Broadhead),  St.  Francois,  (Tracy). 

GENTIANACEiE. 
Oentian  Family. 

948.  Sabbatia  angularis,  Pursh.  American  Centaury. 

Common. 

949.  stellaris,  Pursh. 

Clay,  (Mann> 

950.  Oentiana  alba.  Muhl.  White  Gentian. 

Common  Westward. 

951.  Andrewsii,  Griseb.  Closed  Gentian. 

Jackson,  (Bush),  St.  Louis,  (Letterman). 

952.  angustifolia,  Michx.  Narrow-leaved  Gentian. 

Pettis,  (McCluney),  Ripley,  (Broadhead). 

953.  puberula,  Michx. 

Common. 

954.  quinqueflora.  Lam.  Five  flowered  Gentian. 

Adair,  (Broadhead).  ^.^^^^^^  by ^OOglC 
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955.  Bartonla  tenella,  Muhl. 

Collected  in  Missouri  by  Swallow.    No  locality  given. 

956.  Llmnanthemiiin  lacunosam,  Griseb.  Floating  Heart. 

'' Mifisouri,'^  (Meehan). 

POLEMONIACE^. 
Polemonium  Family. 

957.  Phlox  amoena,  Sims.  Sweet  Wifliam. 

(4reene,  (Sbepard),  Livingston,  (Broadhead),   Miller, 
(Winick). 

958.  bifida,  Beck. 

(Gray's  Manual,  5th  Ed). 

959.  divaricata,  L. 

Common  everywhere. 

960.  glaberrima,  L. 

Clay  and  Saline,  (Broadhead),  Jackson,  (Bash),  St 
Louis,  (Letterman). 

961.  maculata,  L.  Common  Wild  Sweet  Willianu 

Common  everywhere. 

962.  paniculata,  L. 

Common. 

963.  pilosa,  L. 

Common. 

964.  procumbens,  Lehm. 

Boone,  (Galloway). 

965.  reptans,  Michx. 

Boone,  (Tracy),  Clay,  (Broadhead),   Enox,  (Linn), 
Pike,  (Pec h). 

966.  Polemonlnm  reptans,  L.  Greek  Valerian. 

Common  in  damp  places. 

HYDROPHYLLACEiE. 

^aterleaf  Family. 

967.  Hydrophyllnm  appendiculatum,  Michx.  Waterleaf. 

Common. 

968.  macrophyllum,  Nutt. 

Jackson,  (Bush). 
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969.  Virginicum,  L. 

GommoD. 

970.  Ellisla  Nyctelea,  L. 

Common  in  damp  soils. 

971.  Phacelia  bipinnatifida,  Michx.. 

"Missouri,"  (Meeban). 

972.  fimbriata.  Micbx. 

Pike,  (Pech),  St.  Louis,  (Riebl). 

973.  par  ?iflora,  Pursb. 

Greene,  (Shepard). 

974.  var.  bir^uta.  Gray. 

Greene,  (Sbepard),  Jasper,  (Broadbead). 

975.  Pnrsbii,  Buckl. 

Clay,  (Broadbead). 

976.  Hydrolea  affinis,  Gray. 

Butler,  (Lettermann). 

977.  quadrivalvis,  Walt. 

Mississippi,  (Galloway). 

BORRAGINACE^. 
Barrage  Family. 

978.  Heliotropinm  tenellum,Torr.  Wild  Heliotrope. 

Franklin,  Greene,  Iron  and  St.  Louis,  (Letterman), 
Wright,  (Bush). 

979.  Indicum^  L.  Indian  Heliotrope. 

Butler  and  St.  Louis,  (Letterman),  Mississippi,  (Gal- 
loway). 

980.  Cynoglossnm  oMcinale^  L.  Hound's  Tongue. 

Common  about  old  gardens. 

981.  Virginicum,  L.  Wild  Comfrey. 

Boone,  (Tracy),  Jackson,  (Bush). 

982.  Echinospermnm  Virginicum,  Lebm.  Stickseed. 

Common. 

983.  Mertensia  Virginica,  DC.  Virginian  Cowslip. 

Common  in  damp  woods. 

984.  Myosotis  arvensis,  Hoffm.  Forget  me* not. 

Pike,  (Pech).  Digitized  by  boogie 
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987. 
988. 
989. 
990. 


986.  verna,  Nutt. 

St.  Loois,  (Qeyer). 
986.    Lithospermniii  arvense^  L.  Oorn  Gromwell. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 
angustifolium,  Michx.  Narrow-leaved  Pucooon. 

Common, 
canescens,  Lehm.  Alkanet. 

Common  on  dry  hills, 
birtum,  Lehm.  Hairy  Puccoon. 

Common, 
latifolium,  Michx.  Wide-leaved  Puccoon. 

Jackson,  (Bush),  Miller,  (Winick). 

991.  Onosmodimn  Carolinianum,  DC.  False  Gromwell. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 

992.  var.  moUe,  Michx. 

CasSy  (Broadhead),  Jackson,  (Bush). 
998.  Virginianum,  DC. 

Jackson,  (Bush),  Pike,  (Pech). 

994.  Echinin  vulgare^  L.  Blue- weed. 

Jackson,  (Bush). 

995.  Symphytum  oMdnale^  L.  Oomfrey. 

Boone,  (Galloway). 


.CONVOLVULACE^. 
Morning  Qlory  Family* 

996.  Ipomcea  coccinea,  L.  Cypress-vine. 

Jackson,  (Bush). 

997.  hederacea,  Jacq. 

Jackson,  (Bush),  Miller,  (Winick),  St.  Louis,  (Murt- 
feldt). 

998.  lacunosa,  L. 

Common. 

999.  pandurata,  Meyer. 

/  Common. 

1000.  purpurea,  Lam. 

A  troublesome  weed. 

1001.  Quamoclit,  L. 

Greene,  (Shepard). 

1002.  ConTOlynlllS  sepium,  L.  Bindweed. 

Common.  C  c\c\c^\o 
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1O03. 
1004. 
1005. 

1006. 
1007. 
1008. 
1009. 
1010. 
1011. 
1012. 


spithamaens,  L. 

Greene^  (Shepard). 
Brewerla  aquatica,  Gray. 

Scotland,  (Swallow). 
Evolvulns  argentens,  Porsh. 

Franklin  and  St.  Louis,  (Letterman),  Potosi  m  Wash- 
ington (Gray's  Manual,  5tli  Ed.) 


Cuscnta  arvensis,  Beyrich. 

Greene,  (Shepard). 
chlorocarpa,  Engelm. 

Jack8on,XBnsh). 
compacta,  Juss. 

Boone,  (Tracy), 
cospidata,  Engelm. 

St.  Louis,  (Eggert). 
glomerata,  Ohois. 

Oommon. 
Gronovii,  Willd. 

Pike,  (Pech). 
tenniflora,  Engelm. 

(Watson  in  King's  5th  Report). 


Dodder. 


SOLANAOEiE. 
NighUhade  Family. 

1018.    Solannm  Oarolinense,  L.  Horse-Nettle. 

Gommon  everywhere. 

1014.  Dulcamara^  L. 

Boone,  (Tracy),  Jackson,  (Bush),  Pettis  (McOluney), 
St.  Louis,  (Murtfeldt), 

1015.  nigrum^  L.  Nightshade. 

Common. 

1016.  rostratum,  Dunal. 

Very  common  in  Western  Missouri,  and  spreading 
Eastward  along  railroads.  Sometimes  erroneously 
called  "Canada  Thistle." 

1017.  Physalis  angulata,  L.  Ground  Cherry. 

St.  Louis,  (Riehiy. 

1018.  Philadelphica,  Lam. 

Jackson,  (Bush). 

1019.  pubescens,  L. 

Boone,(Tracy),Jack8on,(Bu8h).       ,,g„,,,  ,^  Qoogle 
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1020.  laDceoIata,  Gray. 

Cass  and  Jackson,  (Broadhead),  St.  Louis,  (Geyer). 

1021.  var.  hirta,  Gray. 

Jackson,  (Bash). 

1022.  var.  laevigata.  Gray. 

Jackson,  (Bash). 

1023.  Yirginiana,  Mill. 

Jackson,  (Bash). 

1024.  viscosa,  L. 

Gommon  everywhere. 

1025.  TSleandrapAysaloides,  Gasrtn.  Apple  of  Peru, 

Boone,  (Galloway),  Jackson,  (Bush),  Pike,  (Pech),  St. 
Louis,  (Murtfeldl)* 

1026.  JjjcixLWLlvulgare^  Dunal.  Matrimony  Vine. 

Common  about  old  gardens. 

1027.  Datura  Stramonium^  L.  Jamestown  Weed. 

Common  Northwest 

1028.  2atula,  L.  7 

Common. 

1029.  Nlcotiana  longiflora.  Wild  Tobacco. 

Jackson,  (Mann). 

SCROPHULARIACE^. 

Figwori  Family, 

1030.  Yerbascnm  Blattaria^  L.  Moth  Mullein. 

Common  along  roadsides. 

1031.  Thapsus^  L.  Mullein. 

Common  in  old  fields. 

1032.  Llnarla  .ET^/ine,  Miller.  Toad  Flax. 

St.  Louis,  along  Mo.  Pac.  R.  R.  (Letterman). 

1033.  vulgaris^  Miller.  Butter- and  eggs. 

Common. 

1034.  Collinsia  verna,  Nutt. 

Common. 

1035.  violacea,  Nutt. 

Bates  &  Jasper,  (Broadhead). 

1036.  Scropbularia  nodosa,  L.,  var.  Marilandica,  Gray.      Figwort. 

Common. 

1037.  Chelone  glabra,  L.  Snake-head. 

Pike,  (Pech).  St.  Louis,  (Letterman). 
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1038.  Pentstemon  gracilis,  Nutt.  BeardtODgue. 

Greene,  (Shepard). 

1039.  ^andiflorus,  Natt. 

Atchison,  (Broadbead). 

1040.  laevigatas,  Solander 

Banks  of  Mississippi  River. 

1041.  var.  Digitalis,  Gray. 

Common. 

1042.  pubescens,  Solander. 

Common  Eastward,  rare  Westward. 

1043.  Mlmulus  alatns,  Solander.  Monkey  Flower. 

Common. 

1044.  Jamesii,  T.  &  G. 

Greene,  (Shepard). 

1045.  ringens.  Gray. 

Boone  &  St.  Lonis.  (Tracy),  Jackson,  (Bush). 

1046.  Conobea  multifida,  Benih. 

Jackson,  (Bush),  Pike,  (Pech),  St.  Lonis,  (Riehl). 

1047.  Herpestis  rotundifolia,  Pureh. 

Cass,  (Broadhead),  Jackson,  (Bash). 

1048.  Gratiola  aurea,  Muhl.  Hedge  Hyssop. 

St.  Louis,  (Geyer). 

1049.  sphaerocarpa,  Ell. 

Jact(son,  (Bush). 

1050.  Virginiana,  L. 

Cass  &  Knox,  (Broadhead),  Pike,  (Pech),  Randolph, 
(Bush). 

1051.  '  Ilysanthes  gratioloides,  Benth.  False  Pimpernel. 

Common. 

1052.  liimosella  aquatica,  L.  Mudwort. 

Jackson,  (Bush). 

1053.  Veronica  agrestia,  L.         ^  Field  Speedwell. 

St.  Louis,  (Tracy). 

1054.  Anagallis,  L.  Water  Speedwell. 

Greene,  (Shepard),  Jackson,  (Bush). 

1055.  arvensis^  L.  Corn  Speedwell. 

Common. 

1056.  peregrina,  L.  Purslane  Speedwell. 

Very  common  in  cultivated  ground. 

1057.  serpyllifolia,  L.  Thyme  leaved  Speedwell. 

Boone,  (Tracy),  Marion,  (Broadhead),  Pike,  (Pech). 

1058.  Virginica,  L.  Culver's  Physic. 

Common.  Digitized  by  ^^OOgle 
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1059.  Buchnera  Americana,  L.  Blue  Hearts. 

Barton  &  Bates,  (Broadhead),  Greene,  (Shepard),  St 
Louis,  (Riehl). 

1060.  Seymerla  macrophylla,  Nutt.  Mullein  Foxglove. 

Boone  &  St.  Louis,  (Tracy),  Oass,  (Broadhead),  Jack* 
son,  (Bush). 

1061.  Ctorardia  auriculata,  Michx.  .  Gerardia. 

Oass,  (Broadhead),  Jackson,  (Bush),  St.  Louis,  (Murt- 
feldt). 

1062.  flava,  L.  Downy  Foxglove. 

*     Pike,  (Fech),  Wright,  (Bush). 

1063.  grandiflora,  Benth. 

Greene,  (Shepard),  Miller,  (Winick). 

1064.  pedicularia,  L. 

Greene,  (Shepard). 

1065.  purpurea,  L. 

Common. 

1066.  quercifolia,  Pursh. 

Osage,  (Swallow),  Fike,  (Fech). 

1067.  setacea,  Walt 

Wright,  (Bush). 

1068.  Skinneriana,  Wood. 

Jackson,  (Bush). 

1069.  tenuifolia,  Vahl. 

Oommon. 

1070.  Oastillela  coccinea,  Spreng. 

Oommon  everywhere. 

1071.  sessiliflora,  Fursh. 

Greene,  (Shepard). 

1072.  Pedlcnlarls  Canadensis,  L. 

Oommon  in  rich  woods. 

1073.  lanceolata,  Michx. 

Greene,  (Shepard). 


Furple  Gerardia. 
Smooth  Foxglove. 


Slender  Gerardia. 
Fainted  Oup. 

Lousewort 


OROBANOHAOEiE. 
Broomrape  Family. 

1074.  Aphyllon  uniflorum,  T.  &  G.  One  Flowered  Oancer-Root 

Oommon. 

1075.  Epiphegrns  Virginiana,  Bart.  Oancer  Root 

Missouri,  (Meehan). 
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LENTIBDLAOE-^. 

Bladderwort  Family. 

1076.  Utiicalarla  minor,  L.  Small  Bladderwort. 

St.  Louis,  (Riehl). 

1077.  vulgaris,  L.  Great  Bladderwort. 

Common  in  ponds. 

BIQNONIACE^. 

Biqnonia  Family. 

1078.  Blgnonia  capreolata,  L. 

Common  Southeast. 
1079*    Tecama  radicans,  Juss.  Trumpetvine. 

Common  South  of  Pike,  Boone,  Pettis  and  Bates. 

1080.  Oatalpa  bignonioides,  Walt.  Common  Catalpa. 

Common. 

1081.  speciosa,  Warder.  Hardy  Catalpa. 

Undoubtedly  indigenous  along  Black  River  where  Let- 
terman  procured  logs  three  feet  in  diamet.er. 
Also  found  frequently  in  other  localities,  where 
perhaps  it  has  been  planted. 

PEDALIACEiE. 

1082.  Martynia  proboscidea,  Glox.  ^        Unicorn  Plant. 

Common. 

ACANTHACE^. 

Acanthus  Family* 

1083.  Oalophanes  oblongifolia,  Don. 

«  St.  Louis,  (Riehl). 

1084.  Buellla  ciliosa,  Pursh. 

Common. 

1085.  var.  longiflora,  Gray. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 

1086.  strepens,  Nees. 

Common  from  Pike  and  Cass  Southward. 

1087.  Dianthera  Americana,  L.  Water  Willow. 

Common. 
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1088. 

1089. 
1090. 
1091. 
1092. 
1093. 
1094. 
1095. 
1096. 
1097. 
1098. 


VERBENAOEiE. 

Vervain  Family* 

Phryma  Leptostacbya,  L.  Lopseed. 

Common  m  rocky  woods. 
Verbena  angustifolia.  Michx.  Narrow-leaved  Vervain. 

Common  on  dry  hills. 
Aubletia,  L. 

Common  South  and  West, 
braoteosa,  Michx. 

Common  along  roadsides, 
hastata,  L.  Blue  Vervain. 

Common  in  waste  places. 
oMcinalis,  L.  European  Vervain. 

Mississippi,  (Galloway),  Pike,  (Pech). 
stricta,  Vent. 

Common, 
urticifolia,  L. 

Common  along  roadsides. 
liippia  lanceolata,  Michx. 

Common, 
nodiflora,  Michx. 

St.  Louis,  (Riehl). 
Oallicarpa  Americana,  L. 

Miller,  (Winick). 

LABIATJE. 

JUint  Family. 


Hoary  Vervain. 
White  Vervain. 
Fog-fruit. 

French  Mulberry. 


1099. 
1100. 
1101. 
1102. 
1103. 


Trichostema  dichotomum,  L. 

St.  Louis,  (Riehl). 
Isanthus  caeruleus,  Michx. 

Common  on  barrens. 
Teucrium  Canadense,  L, 

Common  everywhere. 
Collinsonia  Canadensis,  L. 

Iron  and  Wayne,  (Letterman). 
Mentha  Canadensis,  L. 

Common  on  low  grounds. 


Blue  Curls. 

False  Pennyroyal. 

Wood  Sage. 

Horse  Balm. 

Wild  Mint. 
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1104.  var.  glabrata,  Benth. 

Jackson,  (Busb). 

1105.  piperita^  L.  Peppermint. 

Gommon  about  gardens. 

1106.  viridis^  L.  Spearmint. 

Jackson,  (Busb),  St.  Louis,  (Murtfeldt). 

1107.  Lycopus  rnbellus,  Moencb.  Water  Horehound. 

Greene,  (Shepard). 

1108.  sinnatus,  £11. 

Common. 

1109.  Virginicus,  L 

Common  on  river  bottom  lands. 

1110.  Cunlla  Mariana,  L.  Dittany. 

Common  from  Pike  and  Callaway  South  and  West. 

11)1.    Pycnanthemnm  lanceolatum,  Pursh.  Mountain  Mint. 

Greene,  (Shepard),  Pike,  (Pech). 

1112.  leptopodon,  Gray. 

Greene,  (Shepard). 

1113.  linifolium,  Pcrsh. 

Common. 

1114.  muticum,  Pers.  var.  pilosum.  Gray. 

Greene,  (Shepard),  Jackson,  (Bush). 
1116.  Torreyi,  Benth. 

Jackson,  (Busb). 

1116.  Calamintha  glabella,  Benth.  Calaminth. 

Miller,  (Winick). 

1117.  Nutallii,  Benth. 

Greene^  (Shepard). 

1118.  Melissa  oMcinalU^  L.  Common  Balm. 

Common. 

1119.  Hedeoma  hispida,  Pursh.  Mock  Pennyroyal. 

Common  in  dry,  rocky  placep. 

1120.  pulegioides,  Pers. 

Common  everywhere. 

1121.  Salvia  azurea,  Lam.  Sage, 

Cass,  (Broadhead). 

1122.  var.  grandiflora,  Benth. 

Jackson,  (Busb),  St.  Louis,  (Murtfeldi). 

1123.  .  lanceolata,  Willd. 

Common. 

1124.  lyrata,  L.  Lyre-leaved  Sage. 

Cass  and  St.  Charles,  (Broadhead),  Iron  and  Wayne, 
(LettermaD),  St.  Louis,  (Murtt^l^i^-^^^QQgle 
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1125. 

Monarda  Bradburiana.  Beck. 

Common  everywhere. 

; 

Horse-mint. 

1126. 

fistulosa,  L. 

Common  everywhere. 

Wild  Bergamot. 

1127. 

punctata,  L. 

Horse-mint. 

Greene,  (Shepard),  Mississippi, 

(Galloway),    Pettis, 

(McCluney). 

1128. 

Blephilla  ciJiata,  Raf. 

Common. 

1129. 

hirsuta,  Benth. 

Common  in  damp,  open  woods. 

1130. 

Lophanthus  nepetoides,  Benth. 

Common  along  fences. 

Giant  Hyssop. 

1131. 

scropholariaefolios,  Benth. 

Cass  and  Jackson,  (Broadhead), 

Pettis,  (McCluney). 

1132. 

Nepeta  Cataria,  L. 

Catnip. 

Common  about  old  gardens. 

1133. 

Olechoma,  Benth. 

Common  in  damp  places. 

Ground  Ivy. 

1134. 

Scutellaria  canescens,  Natt. 

Common  on  hillsides. 

Skullcap. 

113S. 

galericulata,  L. 

Jackson,  (Bush). 

1136. 

lateriflora,  L. 

Common. 

1137. 

nervosa,  Pursh. 

Pike,  (i'ech). 

1138. 

parvula,  Michx. 

Common  everywhere. 

1139. 

pilosa,  Michx. 

Wright,  (Bush). 

1140. 

eaxatilis,  Riddell. 

Miller,  (Winick). 

1141. 

versicolor,  Nutt. 

Common  along  river  banks. 

1142. 

Bmnella  vulgaris,  L. 

Common  in  pastures. 

Self-heal. 

1143. 

Physostegrla  Virginiana,  Benth. 

Common. 

False  Dragon-head. 

1144. 

var.  specioea.  Gray. 

Common  Westward. 
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1145.  Marrubium  vulgare^  !»•  Horehound, 

Oommon  aboat  old  gardens. 

1146.  lieonums  (7ar(:?iaoa,  L.  Motherwort. 

Boone,  (Tracy),  Jackson,  (Bash),  Pettis,  (McOlnney), 
St.  Louis,  (Riehl). 

1147.  Marruhiastrum^  L. 

Pike,(Pech). 

1148.  Ijamium  amplexicaule,  L.  Dead  Nettle. 

Oass,  (Broadhead). 

1149.  Stachys  a^tpera,  Micbx.  Hedge  Nettle 

Oommon. 

1150.  var.  glabra,  Gray. 

Jackson,  (Bush). 

1151.  cordata,  Riddell. 

Jackson,  (Bush). 

1152.  hyssopifolia,  Michx. 

"Missouri,"  (A.  Wood) 
1158.  palustris,  L. 

Oommon. 


PLANTAGINAOEJS. 


Plantain  Family, 


1154.  Plantago  cordata.  Lam.  Plantain. 

Not  rare. 

1 1 55.  heterophylla,  Nutt. . 

Boone,  (Tracy). 

1156.  lanceolata^  L.  Ribgrass. 

Boone,  (Tracy),  Jackson,  (Bush). 

1157.  mckjor^  L.  Oommon  Plantain. 

About  dooryards  everwhere. 

1158.  Patagonica,  Jacq. 

Boone  (Galloway),  St.  Louis,  (Kellogg). 

1159.  var.  gnaphalioides,  Gray. 

Olay  and  Jackson,  (Bush). 

1160.  var.  aristata.  Gray. 

Boone,  (Tracy),  Jackson, — rar^— (Bush),  Lewis  (Ege- 
Ung),  Pike.(Pech). 

1161.  pusilla,  Nutt 

Oommon. 
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1162.  Ragellji,  Decaisne. 

Franklin,  Jefferson,  and  St.  Louis,  (Letterman),  Greene, 
(Sliepard). 

1163.  Virginica,  L. 

Common. 

1164.  var.  longifolia,  Gray- 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt;. 

ARISTOLOOHIAOE^. 

Birthioort  Family. 

1165.  Asamin  Oanadense,  L.  Wild  Ginger. 

Common  in  rich  woods. 

1166.  Arlstolochia  Serpentaria,  L.  Virginia  Snakeroot. 

Boone  (Galloway),  Greene  and  Jackson,  (Bush),  St. 
Lonis,  (Tracy). 

1167.  Sipho,  L'Her.  Dutchman's  Pipe. 

Mississippi,  (Galloway). 

1168.  tomentosa,  Sims. 

Common  Southward. 

NYOTAGINACEiE. 

Four  o^clock  Family. 

1169.  Oxybaphus  albidus.  Sweet. 

Jackson,  (Busb). 
11?0.  angustifolius.  Sweet. 

Common  Westward. 

1171.  hirsotus.  Sweet. 

Jackson,  (Bush). 

1172.  nyctagineus,  Sweet. 

Common. 

PHYTOLACCACE^. 

Poke  Family* 

1173.  Phytolacca  decandra,  L.  Pokeioot 

Common  in  rich  soil. 
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CHENOPODIAOE^. 

Ooonefoot  Family. 

1174.  Cycloloma  platyphyllum,  Moquin.  Winged  Pigweed. 

Olay  and  Jackson,  (Bush),  Franklin  and  St.  Lonis 
along  Meraraec  River,  (Letterman). 

1 175.  Chenopodium  album,  L.  Pigweed. 

Common  everywliere. 

1176.  yar.  viride,  L. 

Jackson,  (Bush),  Pike,  (Pech). 

1177.  amhrosioidea^  L.  Mexican  Tea. 

Common. 

1178.  var.  anthelminticum,  Gray.  Wormseed. 

Jackson,  (Bush),  St.  Louis,  (Riehl). 

1179.  Boscianum,  Moq. 

Jackson,  (Bush). 

1180.  Botrys^  L.  Jerusalem  Oak. 

Along  river  bottoms. 

1181.  capitatum,  Watson.  Strawberry  Blite. 

Boone,  (Tracy). 

1182.  hghridum,  L.  Maple-leaved  Goosefoot. 

Common. 

1183.  murale^  L. 

Jackson,  (Bush). 

1184.  urbicum,  L. 

Common. 

AMARANTAOE-^. 
Amaranth  Family. 

1185.  Amarantus  alhus,  L,  Pigweed* 

Boone,  ^(Tracy),    Jackson,  (Bush),  St.  Lonis,  (Mart* 
feldt). 

1186.  Blitum,  L. 

Cass,  (Broadhead). 

1187.  hybridus,  L. 

Common. 

1188.  hypochondriacus^  L.  Red  Amaranths 

Boone,  (Tracy),  Pike,  (Pech). 
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1189. 
1190. 
1191. 

1192. 
1193. 
1194. 


Thorny  Amaranth. 
Water-leaf. 


1195. 
1196. 
1197. 
1198. 
1199. 
1200. 
1201. 
1202. 
1203. 
1204. 
1205. 
1206. 
1207. 


paniffulatus,  L. 

Jackson,  (Bash). 
t'etroAexua,  L. 

Jackson,  (Bush). 
apinosua  L. 

Oommon  everywhere. 
Acnida  rasocarpa.  Gray. 

Jacksoo,  (Bush), 
tubercalata.  Gray. 

Jackson,  (Bash). 
Iresine  celosioides,  L. 

Butler,  Jefferson  and  SK  Louis,  (Letterman). 

POLYGONACE^. 
Suckwheat  Family. 

Rmnex  Acetosella^  L.  Sheep  Sonel. 

Common  everywhere. 
Britannica,  L.  Fale  Dock. 

Oreene,  (Shepard),  Jackson, (Bush),  Pike,  (Pech). 
conglomeratus^  Murr.  Small  Oreen  Dock* 

Boone,  (Galloway),  Pike,  (Pech). 
crUptts^  L. 

Common. 
Engelmanni,  Ledeb. 

«'  Missouri,"  (A.  Wood), 
maritimns,  L. 

Along  Missouri  river. 
ohtusifolius^  L 

Common. 
Salicifolins,  Weinm. 

Jackson,  (Bush), 
verticillatus,  L. 

St  Louis,  (Kellogg). 
Polygonnm  acre,  H.  B.  K. 

Common. 
amphibium^L. 

Cass,  (Broadhead). 
arifolium,  U  Halberd-leaved  Tear-thumb. 

(ireene,  (Shepard). 
aviculare,  L.  Goose-grass. 

Common  about  door-yards.  ^ 
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1208.  Convolvulus,  L.  Black  Bindweed. 

Common. 

1209.  dumetorum,  L.  Climbing  False  Buckwheat 

Common. 

1210.  var.  scandens,  Gray. 

Jackson,  (Bush). 

1211.  erectum,  L. 

Boone,  (Tracy),  Jackson,  (Bush),  Pike,  (Pech). 

1212.  Hydropiper,  L.  Common  Smartweed. 

Common  everywhere. 

1213.  hydropiperoides,  Michx.  Wild  Water  Pepper. 

Common. 

1214.  incarnatum,  £11. 

Boone,  (Tracy),  Jackson,  (Bush),  Pike,  (Pech). 

1215.  Muhlenbergii,  Watson. 

Jackson,  (Bush). 

1216.  orientate,  L.  Princes'  Feather. 

Escaped  from  gardens. 

1217.  Pennsylvanicum,  L. 

Common. 

1218.  Persicaria,  L.  Lady's  Thumb. 

Boone,  (Tracy),  Jackson,  (Bush)  St.  Louis,  (Murt- 
feldt). 

1219.  ramosissimum,  Michx. 

Common. 

1220.  sagittatum,  L.  Arrow-Leaved  Tear-Thumb. 

Pike,  (Pech),  St.  Francois,  (Galloway). 
1231.  tenue,  Michx. 

Greene,  (Shepard). 

1222.  Virginianum,  L. 

Common. 

1223.  Fasropymm  eaculentum,  Moench.  Buckwheat. 

Occasionally  escaped. 

LAURACE^. 
Laurel  Family. 

1224.  Sassafras  officinale,  Nees.  Sassafras. 

Common,  except  Northwest.  A  tree  cut  by  Gallo- 
way in  Mississippi  county,  was  125  feet  high  to 
where  the  top  had  been  broken  off,  and  meas* 
ured  eighteen  feet  in  circumference  at  seven  feet 
above  the  ground.  Digitized  by  ^^OOglC 
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1^5.    liindera  Benzoin,  Meisner. 

Oommon. 

1226.  melissadfolia,  Blume. 

Greene,  (Shepard). 

THYMELEACE^. 
Mezereum  Family, 

1227.  Dircapa  luBtrie,  L. 

Oommon  Eastward. 


Spice  Bosh. 


Leatherwood. 


ELiEAQNACE^. 

Oleaster  Family. 

1228.    Shepherdla  argentea,  Nntt. 

"  Missouri,"  (A.  Wood). 

SANTALAOE^. 

Sandalwood  Family. 


Oomandra  umbellata,  Nutt. 

Common. 


Buffalo  Berry. 


Bastard  Toad  flax. 


LORANTHACE^. 

Mistletoe  Family. 

1230.    Phoradendron  flavescens,  Nutt.  American  Mistletoe. 

Oommon  in  extreme  Southeast. 


SAURURAOE^. 
LizzarcPs'lail  Family. 
1231.    Saarums  cernuus,  L. 


Lizzard's  Tail. 


Oommon. 
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OERATOPHYLLAOE^. 

HomwoTt  Family. 

1232.  Ceratophyllum  demersum;  L.  Homwort. 

Jackson,  (Bush),  Pike,  (Pech). 

OALLITRIOHACE^.  , 

Water  Starwort  Family. 

1233.  CalUtriche  Anstini,  Engelm.  Water  Starwort 

'^Missouri,"  (Gray's  Manual,  5th  Ed). 

1234.  beteropbylla,  Pursh. 

Greene,  (Shepard). 

1235.  verna,  L. 

Jackson,  (Bush),  Pike,  (Pech). 

EUPHORBlAOEiE- 
Spurge  Family. 

1236.  Euphorbia  commutata,  Engelm. 

Franklin,  Jefferson  &  St.  Louis,  (Letterman). 

1237.  corollata,  L. 

Oommon. 

1238.  dentata,  Michx. 

Oommon. 

1239.  dictjosperma,  F.  &  M. 

Olay  &  Jackson,  (Bush). 

1240.  discoidalis,  Chapm. 

Franklin,  Jefferson  &  St.  Louis,  (Letterman). 

1241.  Geyeri,  Engelm, 

Jackson,  (Bush). 

1242.  heterophlla,  L. 

Boone,  (Tracy),  Jackson,  (Bush),  Pike,  (Pech). 

1243.  humistrata,  Engelm. 

Oommon. 

1244.  hypericifolia,  L. 

Oommon. 

1245.  maculata. 

Oommon.  ^.^^^^^^  ^^  GoOglc 
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1246.  marffinata.  Fursh.  * 

^Introduced  from  the  West- 
*  1247.  obtnsata,  Pursh. 

Pike,  (Pech). 

1248.  petal oidea,  EDgelm. 

Oass,  (Broadhead). 

1249.  serpens,  M.  B.  E. 

Common. 
1260.  serpyllifolia,  Pers. 

Miller,  (Winick). 
1251.    Croton  capitatns,  Micbx. 

Common. 

1252.  glandulosus,  L. 

Franklin,  Jefferson  &  St.  Louis,  (Letterman),  Greene, 
(Shepard). 

1253.  monanthogynus,  Michx. 

Common. 

1254.  Texensis,  Mull. 

Jackson,  (Bush), 

1255.  Acalypha  Virginica,  L.  Three  seeded  Mercury^ 

Common. 

1256.  var.  gracilens,  Gray. 

Jackson,  (Bush). 

1257.  Caroliniana,  Walt. 

Greene,  (Shepard),  Pike,  (Pech). 

1258.  Sidniis  communis^  L.  Castor  Bean. 

Occasionally  persistent  about  gardens. 

1259.  Sebastiana  ligustrina,  Mull. 

St.  Louis,  (Geyer). 

1260.  Tragria  macrocarpa,  Willd. 

Henry,  (Bush). 

1261.  urticaefolia,  Michx. 

Greene,  (Shepard),  Miller,  (Winick). 

1262.  Orotonopsis  linearis,  Michx. 

Franklin,  Jefferson  and  St.  Louis,  (Letterman). 

URTICACE^. 

Nettle  Family, 

1263.  Ulmus  alata,  Michx.  Winged  Elm. 

Common  from  Callaway  and  Cole  Southeast 
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1264.  Americana,  L.  ^         White  Elm. 

Common  everywhere. 

1265.  fulva,  Michx.  Slippery  Elm. 

Common. 

1266.  racemosa,  Thomas.  Corky  White  Elm. 

Boone,  (Tracy),  Jackson,  (Bush). 

1267.  Celtis  occidentalis,  L.  Hackberry. 

Common. 

1268.  Mo|*us  lubra,  L.  Red  Mulberry. 

Common. 

1269.  alba,  L. , 

Occasionally  escaped. 

1270.  Maclura  aurantiaca. 

Newton,  (Swallow),  Spring  river,  (Tracy). 

1271.  Urtica  dioica,  L.  Stinging  Nettle. 

Common. 

1272.  gracilis,  Ait. 

Common  on  moist  ground. 

1273.  Laportea  Canadensis,  Gaudich.  Wood  Nettle, 

Common. 

1274.  Pilea  pomila.  Gray.  Clearweed. 

Common  in  shady  places. 
1276.    Bcehmcria  cylindrica,  Willd.  False  Nettle. 

Boone,  (Tracy),  Jackson,  (Bush),  Pike,  (Pech). 

1276.  Parietarla  Pennsylvanica,  Muhl.  Pellitory. 

Common  on  rocky  banks. 

1277.  Cannabis  sativa,  L.  Hemp. 

Common. 

1278.  Hnmnlns  Lupulus,  L.  Hops. 

Common. 

PLATANACEiE. 

Sycamore  Family. 

1279.  Platanns  occidentalis,  L.  Sycamore. 

Common  along  streams. 

JUGLANDACKffi. 

Walnut  Family* 

1280.  Jnglans  cinerea,  L.  Butternut* 

Common  except  West  and  Northwest,        I^OOQ IC 
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1281.  nigra,  L.  Black  Walnut. 

Common. 

1282.  Carya  alba,  Nutt.  Shell-bark  Hickory. 

Common. 

1283.  amara,  Nutt.  Bitter-nut  Hickory. 

Common. 
128i.  aquatica,  Nutt. 

Butler  and  common  in  low  lands  Southeast,  (Letter^ 
man).  , 

1285.  olivseformis,  Nutt.  Pecan. 

Common  along  rivers  except  in  Northwest. 

1286.  porcina,  Nutt.  Pig-nut  Hickory. 

Common. 

1287.  sulcata,  Nutt.  Large  Shell-bark  Hickory. 

Common  along  streams. 

1288.  tomentosa,  Nutt.  Mockernut. 

Common  except  West  and  Northwest, 
f  From  four  localities  in  the  State  I  have  received  nuts 

which  are  apparently  from  a  hybrid  of  0.  alba  and  O. 
♦  olivaeformis.    They  are  certainly  different  from  any 

recognized  species,  but  more  study  is  necessary  to 

determine  their  true  relationship.    (Tracy). 

CDPDLIFER^. 
Oak  Family. 

1289.  Quercus  alba,  L.  White  Oak. 

Common  except  West  of  the  Nodaway  River. 

1290.  aquatica,  Catesby.  Water  Oak. 

Common  Southeast. 

1291.  bicolor,  Willd*  Swamp  White  .Oak. 

Common  except  in  extreme  Northwest. 

1292.  Catesbaei,  Michx. 

"Missouri,"  (Engelmann). 

1293.  cinerea,  Michx.  Upland  Willow  Oak. 

(Swallow  in  Geol.  Survey  Rep.) 

1294.  coccinea,  Wang.  Scarlet  Oak. 

Common. 

1295.  falcata,  Michx.  Spanish  Oak. 

Common  Southward. 
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1296.  heterophylla,  Miiehx.  Bartram  Oak. 

Cooper,  DeKalb,  Shelby  and  Sullivan,  (Broadhead), 
Pettis,  (Swallow). 

1297.  imbricaria,  Michx.  L-iurel  Oak. 

Boone,  (Tracy),  Miller,  (Swallow),  St.  Louis  to  Butler, 
(Letterman). 

1298.  Leana,  Nutt.  Lea's  Oak. 

Butler,  St.  Louis  and  Washington,  rare,  (Letterman). 
Pettis,  (Swallow.) 

1299.  lyrata,  Walt. 

Common  in  Butler  and  swamps  of  S.  E.  Mo.  Six 
trees  found  near  Allenton  in  1883,  the  first  time 
observed  so  far  North,  (Letterman). 

1300.  macrocarpa,  Michx.  Bur  Oak. 

Low  lands  South  and  on  high  lands  North. 
1801.  Michauxii,  Nutt.  Cow  Oak. 

Butler  and  swamps  of  Southeast,  (Letterman). 

1302.  Muhlenbergii,  Engelm.  Chestnut  Oak. 

Common. 

1303.  nigra,  L.  ,      Blackjack  Oak.* 

Common. 

1804.  obtusiloba,  Michx.  Post  0%k. 

Not  West  of  Liberty  and  Maryville.  Common  else- 
where.   (Broadhead). 

1805.  palustris,  Du  Roi.  Pin  Oak. 

Common  except  Northwest. 

1806.  PhelloB,  L.  Willow  Oak. 

Common  Southeast. 

1807.  prinoides,  Willd. 

Common  Northwest. 
1308.  rubra,  L.  Red  Oak. 

Common. 
1809.  var.  runcinata,  Eogelm. 

Miller,  (Swallow),  St.  Louis,  (Engelmann). 
1310.  tinctoria,  Bart.  •  Black  Oak. 

Common. 
1811.  tridentata,  Engelm. 

St.  Louis,  (Engelmann). 

1312.  quinqueloba,  Engelm. 

St.  Louis,  (Engelmann). 

1313.  Castanea  pumila,  Michx.  Chinquapin. 

Barry,  Cedar  and  Jasper,  (Broadhead). 
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1814.  vulgaris,  var.  Americana,  Walt.  Chestnut. 

Swallow  reports  one  large  tree  in  New  Madrid. 
1315.    Fag^S  ferruginea,  Ait  Beech. 

In  Southeast  only. 


CORYLACE^. 
Hazel  Family. 

1816.    Ostrya  Virginica,  Willd. 

Common. 
1317.    Carpinas  Oaroliniana,  Walt. 

Common  except  Northwest. 
1818.    Corylus  Americana,  Walt. 

Common. 


Hop  Tree. 


Hazel  Nut. 


BETULACE-^. 

Birch  Family, 

1 319.  Betula  alba,  var.  populifolia,  Sp. 

Common  along  streams. 

1320.  nigra,  L. 

Common  except  Westward. 

1321.  Alnns  incana,  Willd. 

Mississippi,  (Galloway). 

1322.  serrulata,  Ait. 

Common  except  Northwest. 


White  Birch. 

Red  Birch. 

Speckled  Alder. 

Smooth  Alder. 


SALICACE^. 

Willow  Family, 

1823.    8altx  alba,  L. 

•  Introduced. 

1324.  var.  vitellina.  Gray. 

Introduced. 

1825.  amygdaloides.  And. 

Jackson,  (Bush). 

1826.  Candida,  Willd. 

Iron,  (Broadhead.) 


White  Willow. 
Golden  Willow. 


Hoary  Willow. 
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1327.  cordata,  Muhl.  Heart  leaved  Willow. 

(Watson  in  King's  6th  Report). 

1328.  var.  rigida,  Muhl. 

St.  Louis,  (Qeyer). 

1329.  var.  angustata,  And. 

Putnam,  (Swallow). 

1330.  discolor^,  Muhl.  Glaucous  Willow. 

Greene,  (Shepard),  Southern  Mo.,  (Sargent). 

1331.  humilis,  Marsh.  Prairie  Willow. 

Boone,  (Tracy),  Greene,  (Shepard),  Jackson,  (Bush), 
St.  Louis,  (Geyer). 

1332.  longifolia,  Muhl.  Long-leaved  Willow. 

Boone,  (Tracy),  Jackson,  (Bush),  Putnam,  (Swallow). 

1333.  lucida,  Muhl.  Shining  Willow. 
'                     Jackson,  (Bush). 

1334.  nigra.  Marsh.  Black  Willow. 

Oommon.    • 

1335.  petiolaris,  Smith.  Petioled  Willow. 

Jackson,  (Bush). 

1336.  sericea.  Marsh.  '  Silky  Willow. 

Jackson,  (Bush),  St.  Louis,  (Murtfeldt). 
1837.  tristis,  Ait.  Dwarf  Gray  Willow. 

Pike,  (Pech> 

1338.  Populns  alba,  L.  Silver  Poplar. 

Introduced. 

1339.  angulata,  Ait.  Angled  Cottonwood. 

Jackson,  (Bush). 

1340.  balsamifera,  L.  Balsam  Poplar. 

Boone,  (Galloway). 

1341.  grandidentata,  Michx.  Large-toothed  Aspen. 

.     Boone,  (Tracy),  Wright,  (Bash). 

1342.  heterophylla,  L.  Downy  Poplar. 

Oommon  Southeast. 

1343.  monilifera,  Ait.  Cottonwood. 

Common,  especially  Northwest. 

1344.  tremuloides,  Michx.  American  Aspen. 

Common  Northward. 

CONIFERS. 
Pine  Family. 

1345.  Jnniperns  communis,  L.  r^^WMP^r 

Greene,  (Shepard).  "'^'^'^^'  ^^  ^OOgK 
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1346.  Yirginiana,  L.  Red  Cedar. 

Common  on  hilly  woodlands. 
1347     Pinus  mitis,  Michx.  Yellow  Pine* 

Letterman  reports  this  from  nineteen  counties  in  the 

Ozark  region. 

1348.  Taxodiom  distichura,  Richard.  Cypress. 

Common  in  the  swamps  of  the  Southeast. 

ARACE^. 

Arum  Family. 

1349.  Arissema  Dracontium,  Schott.  Dragon  Root. 

Boone  and  St.  Louis,  (Tracy),  Jackson,  (Bush). 

1350.  triphyllum,  Torr.  Indian  turnip. 

Common. 

1351.  Orontium  aquaticum,  L.  Golden  Club. 

Boone,  (Tracy). 

1352.  Acorns  Calamus,  L.  Sweet  Flag. 

Common. 

LEMNACEyE. 

Duckweed  Family. 

13.53.    lienuia  gibba,  L. 

Pike,  (Pech). 

1354.  paucicostata,  Hegel. 

Jackson,  (Bush),  St.  Louis,  (Gray). 

1355.  Torreyi,  Austin. 

(Gray's  Manual,  5th  Ed). 

1356.  Speirodela  polyrrhiza,  Schleid. 

Cass,  (Broadhead),  Jack80D,(Bush),  Pike,  (Pech). 

TYPHACEiE. 

Cat- tail  Family. 

1357.  Sparganlum  eurycarpum,  Engelm.  Bur-reed. 

Common. 
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1358.  var.  androcladum,Gray. 

Greene,  (Shepard). 
1859.  var.  Nuttallii,  Gray. 

Cass,  (Broadhead). 

1360.  Typha  anguatifolia,  L.  Narrow-leaved  Flag. 

The  most  common  specie:.  Westward. 

1361.  latifolia,  L.  Common  Cat- tail  Flag. 

Common  elsewhere,  but  rare  Westward. 

NAIADACE^. 

1362.  Naias  Indica,  var.  grabillima,  Braun. 

"  Missouri,"  (Engelmann). 

1363.  Zannichella  palustris,  L. 

Pike,  (Fech). 

1364.  Potamogeton  hybridus,  Michx.  Pond  Weed. 

Boone.  (Tracy),  Jackson,  (Bush),  Perry,  (Demetrio). 

1365.  var.  spicatus,  Engelm. 

St.  Louis,  (Geyer). 

1366.  natan3,  L. 

Common. 

1367.  pulcher,  Tuck. 

St.  Louis,  (Engelmann). 

1368.  pusillus,  L. 

Jackson,  (Bush),  Perry,  (Demetrio). 

1369.  Spirillus,  Tuck. 

Boone,  (Tracy). 


ALISMACE^. 
Water  Plantain  Family. 

1370.  Allsma  Plantago,  L.,  var.  Americanum,  Gr.    Water-Plantain. 

Common. 

1371.  Echinodorus  parvulus,  Engelm. 

"  Missouri,"  (A.  Wood). 

1372.  radicans,  Engelm. 

Pike,  (Pech). 

1373.  rostratus,  Engelm. 

Jackson,  (Bush). 

1374.  Sagittarla  calycina,  Engelm.  Arrowhead. 

Greene,  (Shepard).  ^ 
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1375.  graminea,  Michx. 

Jackson,  (Bush),  Pike,  (Pech). 

1376.  heterophylla,  Parsh. 

Jackson,  (Bush),  Pike,  (Pech). 
1377  lancifoha,  L. 

Putnam,  (Swallow),  St.  Louis,  (Tracy). 

1378.  variabilis,  Engelm. 

Oommon. 

1379.  uligniosum,  Engelm. 

St.  Louis,  (Engelmann). 

HYDROOHARIDAOiLfi. 
Frog^B  bit  Family. 

1380.  lilmnoblum  Spongia,  Richard.  Frog's-bit. 

Marion,  (Swallow). 
1881.    Anacharis  Canadensis,  Planchon.  Water  Weed. 

Jackson,  (Bush). 

1382.  Yalllsneria  spiralis,  L.  Eel  Orass. 

St.  Louis,  (Trac}[). 

ORCHIDACEiE. 
Orchis  Family. 

1383.  Orchis  spectabilis.  Showy  Orchis. 

Boone,  (Tracy),  Greene,  (Shepard),  Perry  (Demetrio), 
Pike,  (Pech). 

1384.  Habenaria  cristata,  R.  Br.  Rein  Orchis. 

Perry,  (Demetrio). 

1385.  lacera,  R.  Br.  Ragged  Fringed  Orchis. 

Pike,  (Pech). 

1386.  leucophaea,  Qray. 

Oass,  (Broadhead).  Jackson,  Bush). 

1387.  virescens,  Spreng. 

Miller,  ( Winick),  Ralls,  (Broadhead),  St.  Louis,  (Let- 
terman). 

1388.  Spiranthes  cernua,  Richard.  Ladies'  Tresses. 

Jackson  and  Wright,  (Bush),  Mississippi,  (Galloway),  Pike, 
(Pech). 
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J  389.  gracilis,  Big. 

Boone,  (Galloway),  Jackson  and  Wright,  (Bush). 

1390.  graminea,  Lmdl.,  var.  Walteri.  Gray. 

Not  rare  Southward. 

1391.  Pogronia'pendula,  Lindl. 

Clay,  (Mann),  Jackson,  (Bush),  Pike,  (Pech). 

1392.  Calopogron  pulchellus,  Nutt. 

Greene,  (Shepard). 

1393.  Bletiaaphy  11a,  Nutt. 

St.  Louis,  near  AUenton,  rare,  (Letterman). 

1394.  Miorostylis  ophioglossoides,  Nutt.  Adder's  Mouth. 

Pike,  (Pech). 

1395.  lilparis  liliifolia,  Richard.  T  way  blade. 

Greene,  (Shepard),  Marion,  (Swallow),  Miller,  (Winick), 
Pike,  (Pech). 

1396.  Corallorhiza  multiflora,  Nutt.  Coral-root. 

St.  Louis,  (Letterman). 

1397.  odontorhiza,  Nutt. 

Pike,  (Pech),  St.  Louis,  (Kellogg). 

1398.  striata,  Lindl. 

Perry,  (Demetrio). 

1399.  Applectrnm  hyemale,  Nutt.  Putty-root. 

Boone,  (Tracy),  Jackson,  (Bush),  Jefferson  and   St  Louis, 
(Letterman).  Rare. 

1400.  Cypripediuin  caudidum,  Muhl.  White  Lady's  Slipper. 

Common* 

1401.  parvifiorum,  Salisb.  Small  Yellow  Lady's  Slipper. 

Common. 

1402.  pubescens,  Willd.  Large  Yellow  Lady's  Slipper. 

Common. 

1403.  spectabile,  Swartz.  Showy  Lady's  Slipper. 

Cass,  Linn  and  Mercer,  (Broadhead),  Putnam,  (Swal- 
low). 

AMARYLLIDACEiE. 

Amaryllis  Family, 

1404.  Hymenocallis  maritimum. 

Butler,  (Letterman). 

1406.    Agaxe  Virginica,  L.  False  Aloe. 

Madison,  (Broadhead),  Wright,  (Bush). 
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1406.  Hypoxys  erect  a,  L. 

Common  everywhere. 

IRIDACE^. 
Iris   Family. 

1407.  Iris  cuprea,  Pursb. 

Jackson,  (Frye). 

1408.  versicolor,  L. 

Common. 

1409.  Virginica,  L. 

St.  Louis,  (Letterman). 

1410.  Pardanthus  Chinenais,  Ker. 

Common  about  old  gardens. 

1411.  Sisyrinchlum  anceps,  L. 

Common  everywhere. 

1412.  Nemastylls  gem  mi  flora. 

"  Missouri,  "  (T.  Gardner). 


8tar  Grass. 


Yellow  Iris. 

Large  Blue  Flag. 

Slender  Blue  Flag 

Blackberry  Lily. 

Blue-eyed  Grass. 


DIOSCOREACEiE. 

Yam  Family. 

1413.    Dloscorea  villosa,  L. 

Common. 


Wild  Yam. 


SMILACEiE. 
Smilax  Family. 


Greenbrier.. 
Carrion  Flower. 


1414.  Smilax  glauca,  Walt. 

"  Missouri,"  (Swallow)- 

1415.  herbacea  L. 

Common. 

1416.  var  lasioneuron.  Hook. 

Montgomery,  (Broadhead). 

1417.  var.  pulverulenta,  Gray. 

Jackson,  (Bush). 

1418.  hispida,  Muhl. 

Boone,    (Tracy),    Callaway,    (Broadhead),     Greene, 
(Shepard),  Fike,  (Pech). 
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1419.  Pseudo  China,  L. 

Boone,  (Galloway,)  Pemiscot,  (Swallow). 

1420.  rotundifolia,  L. 

Common. 

1421.  tamnifolia,  Michx. 

"  Missouri,''  (Swallow). 

1422.  tamnoides,  L. 

Mississippi,  (Galloway). 


LILIACE^. 

Lily  Family. 

1423.  Allimn  Canadense,  Ealm. 

Common. 

1424.  cernuum,  Roth. 

Common. 

1425.  matabile,  Michx. 

Jackson,  (Bush). 
1428.  stellatum,  Nutt. 

Greene  and  Jackson,  (Bush). 
*1427.    Northoscordam  striatum,  Kunth. 

Common. 

1428.  Musoari  hotryoides  Mill. 

Escaped  irom  gardens. 

1429.  Camassia  Fraseri,  Torr.  * 

Common. 

1430.  Polygronatum  bifiorum,  £11. 

Common. 
1481.  giganteum,  Dietrich. 

Common, 

1432.  latifolum,  Desf. 

Pike,  (Pech). 

1433.  Asparagus  offlcinalia^L. 

Escaped  from  gardens. 

1434.  Smilacina  racemosa,  Desf. 

Common 

1435.  steilata,  Desf. 

Pike,  (Pech),  St.  Louis,  (Tracy) 

1436.  Yucca  angustifolia,  Pursh. 

Atchison,  (Broadhead). 

AR-81 


Wild  Garlic. 
Wild  Onion. 


Grape  Hyacinth. 

Squill. 

Small  Solomon's  Seal. 

Great  Solomon's  Seal. 

Asparagus. 

False  Spikenard. 

False  Solomon's  Seal. 

Bear  Grass. 
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1437.  liilium  Oanadebse,  L.  Wild  Yellow    Lily. 

Oass  and  Iron,  (Broadhead),  Pike,  (Pech). 

1438.  Oatesbeei,  Walt.  Southern  Red  Lily. 

Clark,  (Bioadhead). 

1439.  Philade|phicum,  L.  Wild  Orange-red  Lily. 

Oommon. 

1440.  superbnm,  L.  Turks-cap  Lily. 

Jackdon,  (Bush),  St.  Louis,  (Murtfeldt). 

1441.  var.  Garolinianum,  Ohapm. 

Jackson,  (Bush). 

1442.  Erythronium  albidum,  Nutt.  White  Dos-tooth  Violet 

Oommon. 

1443.  Americanum,  Smith.  Yellow  Adder's  Tongue. 

Knox,  (Linn),  Pettis,  (McOluney). 

1444.  Omithogralam  umhellatum^  L.  Star-of-Bethlehem. 

About  old  gardens. 

1445.  Uvularia  grandiflora,  Smith.  Bellwort 

Boone  &  St.  Louis,  (Tracy),  Jackson,  (Bush). 

1446.  perfoliata,  L. 

Oommon  in  rich  woods. 

1447.  Trilliam  cernuum,  L.  Nodding  Trillium. 

St.  Oharles,  (Broadhead). 

1448.  erythrocarpum,  Michx.  Painted  Trillium. 

Pike,  (Pech). 

1449.  erectum,  L.  Purple  Trillium. 

Boone,  (Galloway),  St.  Oharles  and  St.  Louis,  (Broad- 
head). 

1450.  grandiflorum,  Salisb.  Large  White  Trillium. 

St.  Louis,  (Kellogg). 

1451.  recurvatum.  Beck. 

St.  Oharles,  (Broadhead). 

1452.  sessile,  L. 

Oommon. 

1453.  Melanthinm  Virginicum,  L.  Bunob-flower. 

Oommon. 

1454.  Yeratrmn  viride.  Ait.  Indian  Poke. 

Boone,  (Tracy). 
1456.  Woodii,  Bobbins. 

Pike,  (Pech  in  1842).  Abundant  along  the  Meramec 
in  JeflFerson  county,  **  now  the  only  known  local- 
ity," (Letterman). 
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False  Asphodel. 


Rush. 


1456.  parvifloram,  Micbx. 

Marion  (Swallow),  Pike,  (Broadhead). 

1457.  Zygadenus  glaberrimus,  Micbx. 

St.  Louis,  (Murtfeldt). 

1458.  Tofleldia  glabra,  Nutt. 

Miller,  (Winick). 

JUNOAOEiE. 
Rush  Family. 

1459.  liQZUla  campestris,  DO. 

Boone,  (Tracy). 

1460.  Junous  acaminatas,  Mich. 

St.  Louis,  (Murtfeldt). 

1461.  var.  debilis,  Engelm. 

Jackson,  (Bush). 

1462.  var.  robustus,  Engelm. 

**  Missouri,"  (Engelmann). 

1463.  var.  legitimus,  Engelm. 

Jackson,  (Bush). 

1464.  brachycarpus,  Engelm. 

Vernon,  (Broadhead). 

1465.  marginatus,  Rosth. 

Miller,  (Winick),  Vernon,  (Broadhead). 

1466.  nodosus,  L. 

Common. 

1467.  var.  megacephalup,  Torr. 

Jackson,  (Bush). 

1468.  scirpoides,  Lam. 

Fike,  (Pech). 

1469.  var.  polycephalus,  Engelm. 

St.  Louis,  (Riehl). 
1470*  setaceus,  Rostk. 

Pike.  (Broadhead). 
1471.  tenuis,  Willd. 

Common. 


1472. 


PONTEDERIACEiE. 
Pickerel  weed  Family, 

Pontederia  cordata,  L. 

Common. 


Pickerel  Weed. 
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1473.  Heteranthera  graminea.  Water  Star-grass. 

Maries,  (Broadhead),  Pike,  (Pech). 

1474.  limosa,  Vahl.  Mud  Plaintain. 

Jackson,  (Bush). 

COMMELYNAOE-^. 
Spiderwort  Family. 

1475.  Commelyiia  Virginica,  L.  Day  Flower. 

Common. 

1476.  hirtella,  Vahl. 

Mississippi,  (Galloway). 

1477.  Cayennensis,  Richard. 

Mississippi,  (Galloway). 

1478.  Tradescantia  rosea,  Vent.  Spiderwort. 

Boone,  (Tracy).  Greene,  RalJs  and  Texas,  (Broadhead). 

1479.  Virginica,  L.  Common  Spiderwort. 

Common. 

1480.  var.  flexuosa,  Watson. 

Common. 

XYRIDACE-^. 

Yellow-eyed  Orais  Family. 

1481.  Xyris  flexuosa,  Muhl. 

Common. 

CYPERACEiE. 

Sedge  Family. 

1482.  Cyperus  acuminatus,  Torr. 

Cass,  (Broadhead),  Jackson,  (Bush). 

1483.  compressus,  L. 

Jackson,  (Bush). 

1484.  dentatus,  Torr. 

Pike,  (Pech). 

1485.  diandrus,  Torr. 

Boone,    (Tracy),    Callaway,    (Broadhead),    Jackson, 
(Bush),  Pike,  (Pech). 

1486.  Engelmanni,  Steud* 

Jackson,  (Bush). 
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1487.  erythrorhizos,  Muhl. 

Jackson,  (Bush),  St.  Loais,  (Riehl). 

1488.  filiculmis,  Vahl. 

Jackson,  (Bush),  Pike,  (Pech). 

1489.  flavescens,  L. 

St.  Louis,  (Riehl). 

1490.  inflexus,  Muhl. 

Jackson,  (Bash),  Pike,  (Pech),  St.  Louis,  (Riehl> 

1491.  Michauxianus,  Schult. 

Jackson,  (Bush). 

1492.  ovularis,  Torr. 

St.  Louis,  (Murtfeldt),  Vernon,  (Broadhead). 

1493.  phymatodes,  Muhl. 

Common. 

1494.  rotundus,  L.,  var.  Hydra,  Gray. 

St  Louis,  (Riehl). 

1495.  Schweinitzii,  Torr. 

Jackson,  (Bush),  St.  Louis,  (Letterman). 

1496.  strigosusi  L. 

Boone,  (Tracy),  Jackson,  (Bush),  Vernon,  (Broadhead). 

1497.  tetragonus,  £11. 

St.  Louis,  (Riehl). 

1498.  Kyllingia  pumila,  Michx. 

Jackson,  (Bush),  Pike,  (Peck),  St.  Louis,  (Letterman). 

1499.  Dulichiam  spathaceum,  Pers. 

Oass,  (Broadhead),  Franklin,  Jefferson  and  St.  Louis, 
(Letterman). 

1500.  Hemlcarpha  subsquarrosa,  Nees. 

Jackson  (Bush). 
150L    Eleooharis  acicularis,  R.  Br.  Spike-Rush. 

Jackson,  (Bush). 

1502.  compressa,  Sulliv. 

Jackson,  (Bush),  Pike,  (Pech). 

1503.  intermedia,  Schultes. 

Jackson,  (Bush). 

1504.  obtusa,  Schultes. 

Common. 

1505.  palustris,  R.  Br. 

Jackson,  (Bush),  Pike,  (Pech). 

1506.  tenuis,  Schultes. 

Jackson,  (Bush),  St.  Louis,  (Qeyer). 
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1057.    Scirpus  atrovirens,  Muhl.  Bolrnsh. 

Jackson,  (Bush),  Pike,  (Pech),  St.  Louis,  (Riehl). 
1608.  fluviatilis,  Gray. 

Bates  and  Jackson,  (Bush). 
1509.  lineatus,  Michx. 

Oommon  Eastward. 
mo.  polyphyllua,  Vahl. 

Pike,  (Pech),  Veraon,  (Broadhead). 

1511.  pungens,  Vahl. 

Boone,  (Tracy),  Jackson,  (Bush). 

1512.  sylvaticus,  L. 

Pike,  (Pech). 

1513.  supinus  L.  var.  Hallii,  Gray. 

St.  Louis,' (Engelmann). 

1514.  Torreyi,  Olney. 

Jackson,  (Bush). 

1515.  validus,  Vahl. 

Jackson,  (Bush),  Pike,  (Pech). 

1516.  Eriophoram  gracile,  Koch*  Cotton  Grass* 

Pike,  (Pech). 

1517.  Fimbristylls  autumnalis,  R.  &  S. 

Oommon. 

1518.  capillaris,  Gray. 

Oommon  Eastward. 

1519.  spadicea,  Vahl.,  var.  castanea.  Gray. 

Jackson,  (Bush). 

1520.  Rhynohospora  corniculata.  Gray.  Beak  Rnsh. 

Butler,  (Letterman). 

1521.  Scleria  triglomerata,  Michx.  Nut  Rush. 

Jackson,  (Bush). 

1522.  Oarex  aperta,  Boott.  Sedge. 

Jackson,  (Bush). 

1523.  acntiformis,  Ehrh. 

Jackson,  (Bush). 

1524.  arida,  Schw.  &  Torr. 

Pike,  (Pech). 

1525.  aristata,  R.  Br. 

Pike,  (Pech). 

1526.  bromoides,  Schk. 

Pike,  (Pech). 
1627.  cruscorvi,  Shutt. 

Bates,  (Bush). 
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1528.  coDJuncta»  Boot. 

JacksoD,  (Bush). 

1529.  Oherokeensis,  Schw. 

*  Missouri,  (A^  Wood). 

1530.  cristata,  Schw. 

Pike,  (Pech),  St.  Louis,  (Geyer). 

1531.  conoida,  Schk. 

Pike,  (Pech). 

1532.  cephalaphora,  Muhl. 

JacksoD,  (Bush),  Pike,  (Pech). 

1533.  Davisii,  Schw.  &  Torr. 

Jackson,  (Bush),  Pike,  (Pech). 

1534.  echinata,  Murr. 

Jackson,  (Bush). 

1535.  eburnea.  Boot. 

Pike,  (Pech). 

1536.  filiformis,  L. 

Pike,  (Pech). 

1537.  grisea,  Waht. 

Jackson,  (Bush). 

1538.  granulans,  Muhl. 

Jackson,  (Buslf). 

1539.  Hitchcockiana,  Dew. 

Jackson,  (Bush). 
^540.  hystricina,  Willd. 

St.  Louis,  (Riehl). 

1541.  intuntiescens,  Rudge. 

Pike,  (Pech). 

1542.  lagopodioides,  Schk. 

Jackson,  (Bush). 
1513.  lopulina,  Muhl. 

Jackson,  ( Bush),  Pike,  (Pech). 

1544.  laxifiora,  Lam. 

Jackson,  (Bush),  St.   Louis,  (Riehl). 

1545.  var.  blanda.  Boot. 

Jackson,  (Bush),  Pike,  (Pech). 
1548.  var.  intermedia.  Boot. 

Jackson,  (Bush). 

1547.  var.  latifolia.  Boot. 

Jackson  (Bush). 

1548.  Meadii,  Dew. 

Jackson,  (Bush),  St.  Louis,  (Qeyer). 
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1549.  Muhlenbergii,  Schk. 

Jackson,  (Bush),  Pike,  (Pech). 
1650.  monile,  Tuck. 

Jackson,  (Bush). 

1551.  Novee-Angliee,  Schw. 

Pike,  (Pech). 

1552.  oligocarpa,  Schk. 

Jackson,  (Bush),  St.  Louis,  (Riehl). 

1553.  pubescens,  Muhl. 

Jackson,  (Bush),  St.  Louis,  (Kiehl). 

1554.  Pennsylvanica,  Lam. 

Jackson,  (Bush). 

1555.  riparia,  Ourtis, 

Jackson,  (Bush). 

1556.  Kichardsonii,  R.  Br. 

Jackson,  (Bush). 

1557.  retroflexa,  Muhl. 

Jackson,  (Bush). 

1558.  '  rosea,  Schk.  . 

Oommon. 

1559.  var.  minor,  Boot. 

t^ckson,  (Bush)« 

1560.  var.  radiata.  Dew. 

Jackson,  (Bush),  Pike,  (Pech). 

1561.  stenolepis,  Torr. 

Jackson,  (Bush). 

1562.  Steudelii,  Eunth. 

Jackson,  (Bush). 

1563.  sparganoides,  Muhl. 

Jackson,  (Bush). 

1564.  var.  minor,  Boot. 

Jackson,  (Bush). 

1565.  sqnarrosa,  L. 

Oommon. 

1566.  Shortiana,  Dew. 

Jackson,  (Bush),  St.  Louis,  (Qeyer). 

1567.  straminea,  Schck. 

Oass,  (Broadhead),  Jackson,  (Bush). 

1568.  siccata.  Dew. 

Pike,  (Pech). 

1569.  stipata,  Muhl. 

Common. 
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1570.  sterilis,  Willd. 

Jackson,  (Bosb). 

1571.  stricta,  Lam. 

Common. 

1572.  striata,  Michx. 

Jackson,  (Bush). 

1573.  trichocarpa,  Muhl. 

Jackson,  (Bush).       ^ 

1574.  Tuckermani,  Boot.  ' 

Pike,(Pech), 

1575.  tentaculata,  Muhl. 

Pike,  (Pech). 
1576-  triceps,  Michx. 

Common  Eastward. 

1577.  tetanica,  Schk. 

Jackson,  (Bush),  St.  Louis,  (Riehl). 

1578.  umbel] ata,  Schk. 

Common. 

1579.  virescens,  Muhl. 

Greene,  (Shepard). 

1580.  vulpinoidea,  Michx. 

Common. . 

1581.  Vaseyi,  Dew. 

Jackson,  (Bush). 

1582.  varia,  Muhl. 

Common  Eastward. 

1583.  Willdenovii,  Schck. 

St.  Louis,  (Geyer). 


GRAMINE^. 
Oraaa  Family, 


1584.    Paspalum  fluitans,  Eth. 

Jackson,  (Bush). 
1685.  leeve,  Michx. 

Common. 

1586.  setaceum,  Mich. 

Common  everywhere. 

1587.  Paniomn  agrostoides,  MuhL  Panic  Grass. 

Common. 
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1588. 


1589. 


amaram,  Ell. 

Casg,  (Broadhead),  Jackson,  (Bash), 
antamnale,  Bosc. 

Boone  and  Mississippi,  (Qalloway). 


1590.  oapillare,  L.  Old-witch  Grass. 

Oommon  everywhere. 

1591.  clandestinam,  L 

Common. 

1592.  crnsgalli,  L.  Barn-yard  Grass. 

Common  everywhere. 

1593.  var.  hispid um,  Gray. 

Common  everywhere. 

1594.  depauperatum,  Mahl. 

Common. 

1595.  dichotomam,  L. 

Common  everywhere. 

1596.  glabrum,  Gaud. 

Boone,  (Galloway),  Jackson,  (Bush). 

1597.  latifolium,  Mahl. 

Oommon  from  Boone  Soatheast. 

1598.  microcarpam,  Mahl. 

Jackson,  (Bash),  Jefferson,  (Tracy),  Mississippi,  (Gal- 
loway). 

1599.  var.  sphaarocarpon,  Vasey . 

Jackson,  (Bash). 

1600.  proliferam,  Lam. 

Common. 

1601.  sanguinale^  L. 

Common. 

1602.  scoparium.  Lam. 

Mississippi,  (Galloway). 

1603.  virgatam,  L. 

Common  along  streams. 

1604.  viscidum,  £11. 

Jackson,  (Bash). 

1605.  Setaria  glauca^  Beauv. 

Oommon. 

1606.  Italica,  Kanth. 

Common  in  caltivation,  occasionally  escaped. 

1607.  verticillata,  Beauv.  Brown  Foxtail. 

Common. 

1608.  viridis,  Beauv.  Green  Foxtail. 
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1609.  Cenchrus  tribuloides,  L.  Sand  bur  Grass. 

GotnmoD  Northwest. 

1610.  Spartina  cynosuroides,  Willd.  "  Oord  Grass. 

Odmmon  in  damp  soils. 

1611.  Colx  lachryma^  L.  Job's  Tears. 

Cultivated  and  occasionally  persistent. 

1612.  Tripsacum  dactyloides,  L.  Gama  Grass. 

Oass,  (Broadhead),  Jackson,  (Bush),  St.  Louis,  (Gal- 
loway). 

1613.  Zizania  aquatica,  L.  Wild  Rice. 

Common  in  swampy  lands. 

1614.  Leersia  lenticularis,  Michx.  Fly-catch  Grass. 

Boone  and  Mississippi,  (Galloway). 

1615.  oryzoides,  Swz.  False  Rice. 

Common. 

1616.  Virginica,  Willd.  Out  Grass. 

Common. 

1617.  Erianthus  saccharoides,  Michx. 

Occasionally  in  swampy  lands  Southeast. 

1618.  Andropogon  dissitiflorus,  Michx.  Blue  joint  Grass. 

Common. 

1619.  macroorus,  Michx. 

Madison,  (Broadhead). 

1620.  provincialis,  Lam. 

Common. 

1621.  scoparius,  Michx. 

Common. 

1622.  Chrysopogon  nutans,  Benth.  Wild  Sorghum. 

Common. 

1623.  Sorghum  halepenae^  L.  Guinea  Grass,  or  Johnson  Grass. 

Introduced  and  sparingly  naturalized. 
1621.    Phalaris  arnudinacea,  L.  Reed  Canary  Grass. 

Common. 

1625.  Canariensis^  Z. 

Occasional  about  dwellings. 

1626.  Anthoxanthum  odoratum,  L.  Sweet  Vernal  Grass. 

Common  m  door-yards. 

1627.  Alopecurus  geniculatus,  L.  Water  Fox  tail. 

Common  in  cultivated  ground. 

1628.  var.  aristulatns,  Munro. 

Jackson  (Bush). 


Digitized  by  VjOOQ IC 


492  MISSOURI  AGRICULTURAL  REPORT. 

1629.  prateDsis,  L.  Meadow  Foxtail. 

Oommon  from  Boone  Southwest. 

1630.  Aristida  gracilis,  Ell.  Poverty  Grass. 

Oommon  in  rich  soil. 

1631.  oligantha,  Michx. 

Common  on  thin  soil. 

1632.  porpurascens,  Poir. 

Oommon  along  roadsides. 

1633.  purpurea,  Nutt 

Oommon  along  roadsides.. 

1634.  ramosissima,  Engelm. 

Greene,  (Bush),  Mississippi,  (Galloway). 
1625.  var.  uniseta,  Engelm. 

( Vasey  in  ''  Grasses  of  X}.  S.") 

1636.  Stipa  avenacea,  L.  Black  Oat-Grass. 

Livingston,  (Galloway). 

1637.  spartea,  Trin.  Porcupine  Grass. 

Oass,  (Bioadhead). 

1638.  Oryzopsis  melanocarpa,  Muhl.  Mountain  Rice. 

Pike,  (Pech). 

1639.  Millium  effusum,  L.  Millet  Grass. 

Pike,  (Pech). 

1640.  Muhlenbergia  capillaris,  Ennth.  Hair  Grass. 

Oommon  in  Boone,  (Galloway). 

1641.  diflFusa,  Schreb.  Nimble-Will. 

Oommon. 

1642.  glomerata,  Trin. 

Howell,  (Tracy),  Jackson,  (Bush),  Lafayette,  (Gallo- 
way). ' 

1643.  Mexicana,  Trin. 

Oommon. 

1644.  var.  filiformis,  Muhl. 

With  the  preceding. 

1645.  sobolifera,  Trin. 

Oommon. 

1646.  sylvatica,  T.  &  G. 

Jackson,  (Bush). 

1647.  Willdenovii,  Trin. 

Oommon  Westward. 

1648.  Brachyletram  aristatum.  Beau  v. 

Oommon. 
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1649.  Phleum  pratense.  L.  Timothy. 

CommoD  in  cultiyalion,  and  occasionally  naturalized. 

1650.  Sporobolus  asper,  Eunth. 

Jackson,  (Bush), 

1651.  cryptandrus,  Gray. 

Boone,  (Galloway),  Jackson,  (Bash). 

1652.  heterolepis,  Gray. 

Common  on  prairies. 

1653.  vaginaeflorus,  Torr. 

Common  southward. 

1654.  Agrostis  elata,  Trin.  Bent  Grass. 

Boone,  (Galloway),  Schuyler,  (Tracy). 

1655.  perennans.  Tuck.  Twin  Grass. 

Common. 

1656.  scabra,  Willd.  Hair  Grass. 

Common. 

1657.  vulgaris,  Michx.  Red  Top. 

Common  on  damp  soil. 

1658.  var.  alba,  Vasey. 

Common. 

1659.  Cinna  arundinacea,  L.  Wood  Reed-Grass. 

Common. 

1660.  Deyenxia  Canadensis,  Beauv.  Blue  Stem. 

Jackson,  (Bush),  St.  Louis,  (Galloway). 

1661.  confinis.  Kunth. 

Jackson,  (Bush),  St.  Louis,  (Galloway). 

1662.  Ammophila  longifolia,  Benth. 

Lafayette,  (Galloway). 

1663.  Deschampsia  cadspitosa,  Beauv* 

St.  Louis,  (Galloway). 

1664.  flexnosa,  Trin. 

St.  Louis,  (Murtfeldt). 

1665.  Holcus  lanatus,  L* 

St.  Louis,  (Galloway). 

1666.  Danthonia  spicata,  Beauv. 

Common. 

1667.  Cynodon  dactylon,  Pers. 

St.  Louis,  (Galloway). 

1668.  Schedonnardus  Texanus,  Steud. 

Mississippi,  (Galloway). 

1669.  Bonteloua  hirsuta,  Lag. 

Saline,  (Galloway). 
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1670.  racemosa,  Lag. 

Boone,  (Galloway),  Jackson,  (Bush). 

1671.  Eleusine  Indica,  Gaert.  Yard  Grass. 

Common. 

1672.  Leptochloa  mucronata,  Kunth. 

Jackson,  (Bush). 

1673.  Triodia  sesleroides,  Torr. 

Common. 

1674.  Arundo  Donax* 

About  old  gardens. 

1675.  Phragmites  communis,  Trin.  Reed-Grass* 

Common  Southward  in  wet  places. 

1676.  Kceleria  cristata,  Pers. 

Common. 

1677.  Eatonia  obtusata,  Gray. 

Common. 

1678.  Pennsylvanica,  Gray. 

Common. 

1679.  Eragrostis  capillaris,  L. 

Common. 

1680.  Prankii,  Meyer. 

Common. 

1681.  major^  Host. 

Common. 

1682.  minor  Host. 

Common. 

1683.  pectinacea.  Gray. 

Common. 

1684.  var.  spectabilis,  Gra.v. 

Boone,  (Galloway),  Jackson,  (Bush). 
1685*  pilosa,  L. 

Common. 

1686.  Purshii,  Schrad. 

Common. 

1687.  reptans,  Nees. 

Boone,  (Galloway). 

1688.  tennis.  Gray. 

Boone,  (Galloway),  Jackson,  (Bush). 

1689.  Melica  mutica,  Walt.  Mehc  QrasF. 

Common  Northward. 

1690.  Diahrrhena  Americana,  Beau  v. 

Boone  and  St.  Francois,  (Galloway).    ^ 
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1691..    Uniola  latifolia,  Michx. 

Common  in  rich  woods. 

1692.  Dactylis  glomerate,  I^  Orchard  Grass. 

Common  in  cultivation  and  occasionally   naturalized. 

1693.  Poa  alsoedes,  Gray.  Meadow  Grass. 

Boone,  (Galloway), 

1694.  annua,  L,  Low  Spear  Grass. 

Common  everywhere  in  cultivated  ground. 

1695.  arachnifera,  Torn  Texas  Blue  Grass. 

Introduced   from    Texas   and  apparently  becoming 
naturalized. 

1696.  brevifolia,  Muhl. 

Boone,  (Galloway). 

1697.  compressa,  L.  Wire  Grass. 

Common. 

1698.  debilis,  Torr. 

Boone,  (Galloway). 

1699.  flexuosa,  Muhl. 

Common. 

1700.  nemoralis,  L. 

Boone,  (Galloway). 

1701.  pratensis,  L.  Blue  Grass. 

Common  everywhere. 

1703.  serotina,  Ehrh.  .  Fowl  Meadow  Grass. 

Common. 

1704.  sylvestris,  Gray. 

Boone,  (Galloway),  Jackson,  (Bush). 

1705.  trivialis^  L.  Rough  Meadow  Grass. 

Jackson,  (Bush),  St.  Louis,  (Galloway). 

1706.  Olyceria  arundinacea,  Eunth.  Reed  Meadow  Grass. 

Boone,  (Galloway). 

1707.  Canadensis,  Trin. 

Boone,  (Galloway),  Jackson,  (Bush). 

1708.  fluitans,  R.  Br. 

Jackson,  (Bush). 
1709.,  nervata,  Trin. 

Common. 

1710.  Festuca  duriuscula,  L.  Fescue. 

Boone,  (Galloway),  Jackson,  (Bush). 

1711.  elatior,  L.  Meadow  Fescue. 

Boone,  (Galloway). 

1712.  nutans,  Willd. 

Common.  ^  j 
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1713.  ovina^  L.  Sheep's  Fescue. 

Boone  and  St.  Louis,  (Galloway),  Jackson,  (Bush). 

1714.  Shortii,  Kunth. 

(Dr.  Vasey  in  ''  Grasses  of  U.  S.") 

1715.  tenella,  Willd. 

Boone,  (Galloway),  St.  Francois,  (Tracy). 

1716.  Bromns  ciliatus,  L. 

Oommon. 

1717.  var.  purgan*,  Gray. 

Jackson,  (Bush). 

1718.  Kalmii,  Gray.  Wild  Chess. 

Boone,  (Galloway). 

1719.  racemosus,  L.  Upright  Ohess* 

Common. 

1720.  secalinuB^  L.  Cheat  or  OhesB. 

Common  everywhere. 

1721.  Bterilis,  L. 

Boone,  (Galloway). 

1722.  LoliQm  perenne^  L.  Rye- Grass. 

Naturalized. 

1723.  var.  Italicum^  Vasey.  Italian  Rye-Grass. 

Sparingly  naturalized. 

1724.  Agropyrnm  caninum,  R.  &  S. 

Boone,  (Galloway). 

1725.  repens.  Beau  v.  Couch-Grass. 

Found  occasionally  where  it  has  been  introduced. 

1726.  Hordenm  jubatum,  Huds.  Squirrel-tail  Grass. 

Occasional  Westward. 

1727.  pulsillum,  Nutt. 

Occasional  about  old  gardens. 

1728.  Elymus  Canadensis,  L.  Wild  Rye. 

Common. 

1729.  var.  glucifolius,  Gray. 

Common  along  river  banks. 

1730.  Sitanion,  Schultz. 

Jackson,  (Bush). 

1731.  striatus.  Small  WUd  Rye. 

Common. 

1732.  var.  villosus,  Gray. 

Jackson,  (Bush),  St.  Francois,  (Tracy). 
1738.  Virginicus,  L.  Wild  Rye. 

Common. 
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1734.  Asprella  aystrix,  Willd,  Hedge-hog  Grass. 

Common. 

1735.  Arundinaria  tecta,  Muhl.  Oane. 

Common  in  extreme  Southeast. 

EQUISETACE-fi. 
Horsetail  Family. 

1736.  Equisetum  arvense,  L.  Horsetail. 

Common. 

1737.  flylvaticum,  L. 

Greene,  (Shepard). 

1738.  robastam,  Brann, 

Jar-kson,  (Bush),  St.  Lonis,  (Letterman), 

1739.  yar.  affine,  Engelm. 

Jackson,  (Bush). 

1740.  hyemale,  L. 

Common. 

« 

OPHIOGLOSSACE^. 

1741.  Qphioglossum  vulgitum,  L. 

Iron,  Jefferson  &  St.  Louis,  (Letterman),  Jackson, 
(Bush). 

1742.  Botrychium  ternatum,  Swz. 

Vernon,  (Broadhead). 

1743.  var.  lunarioides,  Milde. 

Common. 

1744.  Virginianum,  Swz. 

Butler  &  St.  Louis,  (Letterman),  Jackson,  (Bush). 

1745.  matricaridefolium,  Braun. 

Iron,  (Broadhead). 

FILICES. 
Fern  Family. 

1746.  Polypodium  incanum,  Swz. 

Mississippi,  (Galloway),  St.  Louis,  (Letterman). 
A.  R— 32 
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1747.  vulgare,  L. 

Boone,  (Tracy),  Mississippi,  (Swallow),  St.  Louis,  (Let- 
terman). 

1748.  Notholaeana  dealbata,  Kunze. 

Boom*,  (Tracy ),  Jackson,  (Bush), 

1749.  Adiantum  capillas-veneris,  L. 

Christian,  Greene    and    Stone,    (Shepard),    Madison, 
(Broadhead). 

1750.  pedatun),  L. 

Common. 

1751.  Pteris  aquilina,  L. 

Common  Southward. 

1752.  Cheilanthes  lanuginosa,  Nutt. 

Common. 

1753.  tomentosa.  Link. 

Cole, (Wheeler's  Report.). 

1754.  vestita,  Swz. 

•Common  Southward.. 

1755.  Pellea  atropurpurea.  Link. 

•Common. 

1756.  gracilis,  Hook. 

Boone,  (Galloway),  Newton,  (Broadhead). 

1757.  Woodwardia  Virginica,  Smith. 

Common. 

1758.  Asplenloiu  angustifolium,  MIchx. 

Common. 

1759.  ebenenm,  Ait. 

Common. 

1760.  ebenoides,  Scott. 

Franklin,  Iron,  Jefferson  and  St.  Louis,  (Lettermaa) 
176K  Filix  foemina,  Bernh. 

Miller,  (Winick),  St.  Louis,  (Letterman). 

1762.  parvulum,  M.  &  G. 

Christian,  (Shepard),  Greene  and  Jackson,  (Bush). 

1763.  pinnatifidum,  Nutt. 

Greene,  (Shepard). 

1764.  thelypteroides,  Mich. 

Common. 

1765.  trichomanes,  L. 

Miller,  (Winick),  St.  Louis,  (Letterman). 

1766.  Camptosorus  rhizophyllus.  Link. 

Common  everywhere. 
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1767.  Phegropteris    hexagonoptera,  Fee. 

Oomraon  from  Boone  Eastward. 

1768.  Aspidiuin  acros'tichoides,  Swz. 

Common. 

1769.  Lonchitis   Swz. 

Madison,  (Broadhead),  Miller,  (Winick). 

1770.  mar^inale,  Swz. 

St.  Louis,  near  AUenton,  (Letterman). 

1771.  spinulosum,  Swz. 

Butler  and  St.  Louis,  (Letterman). 

1772.  Thelypteris,  Swz. 

Butler  and  St.  Louis,  (Letterman). 

1773.  Cystopterls  bulbifera,  Bernh. 

Common. 

1774.  fragilis,  Bernh. 

Common. 

1775.  Onoclf^a  sensibilis,  L. 

Jackson,  (Bush),  St.  Louis,  (Letterman),  Scotland, 
(Broadhead). 

1776.  Woodsia  obtusa,  Torr. 

Jackson,  (Bush),  St.  Louis,  (Geyer). 

1777.  Dlcksonla  pilosiuscula,  Willd. 

Scotland,  (Broadhead). 

1778.  Osmunda  cinnamonea,  L. 

Franklin,  (Letterman). 

1779.  Claytoniana,  L. 

Pike,  (Pech). 

1780.  regalis,  L. 

Butler  and  St.  Louis,  (Letterman). 

SALVINIACE^. 

1781.  Azolla  Caroliniana,  Willd. 

Howell,  (Swallow),  Jackson,  (Bush). 

LYOOPODIAOE^. 

Cluh-MoB8  Eamily. 

1782.  Liycopodiam  dendroideum,  Michx. 

Madison,  (Broadhead). 
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SEL  AGIN  ELL  ACEiE. 

1783.  Selaginella  rupestris,  Spring. 

Adair,  (Broadhead),  Jefferson  and  St.  Lonis^  (Letternian). 

ISOETAOEiE. 

1784.  Iscetes  echinospora,  Darien,  var.  Brannii,  Engelm. 

Jackson,  (Bush). 

1785.  '     Engelmanni,  Brann. 

'*  Missouri,"  (Gray's  Manual,  5th  Ed.) 
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